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Note to Readers

The NOAA Coastal Ocean Program (COP) provides a focal point through which the agency,
together with other organizations with responsibilities for the coastal environment and its
resources, can make significant strides toward finding solutions to critical problems. By working
together toward these solutions, we can ensure the sustainability of these coastal resources and
allow for compatible economic development that will enhance the well-being of the Nation now
and in future generations. The goals of the program parallel those of the NOAA Strategic Plan.

A specific objective of COP is to provide the highest quality scientific information to coastal
managers in time for critical decision making and in a format useful for these decisions. To help
achieve this, COP inaugurated a program of developing documents that would synthesize
information on issues that were of high priority to coastal managers. To develop such documents,
a three-step process was used: 1) to compile a list of critical topics in the coastal ocean through a
survey of coastal resource managers and to prioritize and select those suitable for the document
series through the use of a panel of multidisciplinary technical experts; 2) to solicit proposals to
do research on these topics and select principal investigators through a rigorous peer-review
process; and 3) to develop peer-reviewed documents based on the winning proposals.

Seven topics and associated principal investigators were selected in the initial round. Completed
documents on two topics, summer flounder habitat parameters and salt marsh restoration, are in
print (see inside back cover). Other volumes will be published over the next two years on the
following topics: seagrass restoration technology, coastal watershed restoration, restoring
streams and anadromous fish habitat affected by logging, eutrophication and phytoplankton
blooms, and management of cumulative coastal environmental impacts.

Bibliography of Synthesis Documents on Selected Coastal Ocean Topics was added to the series
after a recommendation from one of COP's management committees that such a document would
be useful to coastal managers. The NOAA Library conducted the searches and produced the final
document. This work was conducted with the assistance of a COP staff member who made the
final selection of citations.

As with all of its products, COP is very interested in ascertaining the utility of the Decision
Analysis Series particularly in regard to its application to the management decision process.
Therefore, we encourage you to write, fax, call, or Internet us with your comments. Please be
assured that we will appreciate these comments, either positive or negative, and that they will help
us direct our future efforts. Our address and telephone and fax numbers are on the inside front
cover. My Internet address is DSCAVIA@HQ.NOAA.GOV.

e

Donald Scavia
Director
NOAA Coastal Ocean Program



Introduction

This compilation of references to works which synthesize information on coastal
topics is intended to be useful to resource managers in decision making processes.
However, the utility must be understand in terms of its limitéd coverage. The
bibliography is not inclusive of all the published materials on the topics selected.
Coverage is clearly defined in the following paragraph.

The time span of the bibliography is limited to references that were published from
1983 to 1993, except for a last-minute addition of a few 1994 publications. All
searches were done in mid- to late-1993. The bibliography was compiled from
searches done on the following DIALOG electronic databases: Aquatic Sciences
and Fisheries Abstracts, BIOSIS Previews, Dissertation Abstracts Online, Life
Sciences Collection, NTIS (National Technical Information Service}, Oceanic
Abstracts, Pollution Abstracts, SciSearch, and Water Resources Abstracts. In
addition, two NOAA electronic datases were searched: the NOAA Library and
Information Catalog and the NOAA Sea Grant Depository Database.

Synthesis of information is not an ubiquitous term used in database development.
In order to locate syntheses of required coastal topics, 89 search terms were used
in combinations which required 10 searches from each file. From the nearly 6,000
citations which resulted from the electronic searches, the most appropriate were
selected to produce this bibliography. The document was edited and indexed using
WordPerfect software. When available, an abstract has been included. Every
abstract was edited. '

The bibliography is subdivided into four main topics or sections: ecosystems,
coastal water body conditions, natural disasters, and resource management. In the
ecosystems section, emphasis is placed on organisms in their environment on the
major coastlines of the U.S. In the second section, coastal water body conditions,
the environment itself is emphasized. References were found for the Alaskan
coast, but none were found for Hawaii. The third section, on natural disasters,
emphasizes environmental impacts resulting from natural phenomena. Guidelines,
planning and management reports, modelling documents, strategic and restoration
plans, and environmental economics related to sustainability are included in the
fourth section, resource management. Author, geographic, and subject indices
indices are provided. )

The authors would like to thank Victor Omelczenko and Terry Seldon of the NOAA
Sea Grant Office for access to and training on the NOAA Sea Grant Depository
Database. We are grateful also to Dorothy Anderson, Philip Keavey, and Elizabeth
Petersen who reviewed the draft document.
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1A. EAST COAST ECOSYSTEMS

1. Able, KW. and Kaiser, S.C. 1994. Synthesis of Summer Flounder Habitat
Parameters. NOAA Coastal Ocean Program Decision Analysis Series No. 1, 68 pp. +
bibliography + 3 appendices. NOAA Coastal Ocean Program Office, Silver Spring,
MD.

This document synthesizes habitat information available for the summer
flounder, Paralichthys dentatus, an important species in commercial and
recreational fisheries on the east coast of the U.S.. An overview of the
economic importance is presented, followed by the current state of knowledge
of distribution, life history patterns, and stock identification. The habitat
requirements are presented by general habitat for offshore eggs, offshore
larvae, estuarine larvae, estuarine juveniles, offshore juveniles, and estuarine
and offshore adults.

2. Albert, R.C. 1988. The historical context of water quality management for the
Delaware Estuary. Estuaries 11 (2): 99-107.

Water pollution of the Delaware Estuary was observable over two centuries ago
and progressively worsened until after World War Il. Four distinct governmental
responses to the pollution have greatly improved the water quality of the bay.

A current response is oriented toward existing problems, such as toxic
contamination of the water column, bottom materials, and aquatic life.

3. Anderson, E.A. 1989. Economic benefits of habitat restoration: Seagrass and the
Virginia hard-shell blue crab fishery. North American Journal of Fisheries
Management 9 (2): 140-149.

Seagrass beds (predominantly eelgrass Zostera marina and other submerged
aquatic vegetation in Chesapeake Bay) which are the preferred habitat for the
blue crab Callinectes sapidus, have been disappearing since the early 1960’s.
There is a statistically significant relationship between the abundance of
submerged aquatic vegetation and catch per unit of effort in the Virginia
hard-shell blue crab fishery. A simulation model was developed to generate
rough estimates of the economic benefits that would accrue with the restoration
of seagrass.

4. Army Corps of Engineers, Baltimore, MD, District. 1984. Chesapeake Bay study.
Supplement A. Problem identification. Supplement B. Public involvement.
Supplement C. The Chesapeake Bay hydraulic model. Army Corps of Engineers



2 East Coast Ecosystems

Report No. CHB-84-S-SUPPL-A-B-C, 100 pp. Available from National Technical
Information Service, AD-A161 475/9/GAR.

This report includes the following Chesapeake Bay study areas: natural
resources, socioeconomic characteristics, institutional framework, existing state
and local water resources institutions, water resource activities, water resources
problems and needs.

5. Austin, HM. 1992. Chesapeake Bay stock assessment - Who are they, and
where are they? Water Science and Technology 26 (12): 2705-2709.

Many economically important species are seasonally transient in the
Chesapeake Bay. The pressure on these fisheries resources due to the
demand for human consumption and recreation, industrial activity, and
environmental fluctuations has resulted in stock declines by most important
species. The only way to separate natural population fluctuations from those of
anthropogenic origin is via long-term stock assessment programs (monitoring)
in the Bay. These programs will allow for the examination of trends, cycles and
stochastic processes between resource and environment for economically
important species as well as environmentally sensitive species.

6. Bennett, D.B. and Heaney, J.P. 1991. Retrofitting for watershed drainage. Water
Environment & Technology 3 (9): 63-68.

Over the past 8 years, degradation in Florida's Indian River Lagoon has.
produced fish kills, reduced viability of recreational and commercial fisheries,
and loss of seagrass beds. Storm-water drainage practices in the watershed
have been identified as the primary cause of the demise of the lagoon. A
project was implemented to create a watershed control system and to develop
management strategies to relieve stresses resulting from runoff to the lagoon.
The Storm Water Management Model was used to evaluate the effectiveness of
the proposed watershed control system under existing land use and under
maximum buildout. The simulation clearly illustrated that the system would
have great difficulty meeting the groundwater discharge and water level
fluctuation criteria for all development scenarios.

7. Blumberg, A.F., Johnson, B.H., Heath, R.H., Hsieh, B.B. and Pankow, V.R. 1991.
Data Employed in the Development of a Three-Dimensional, Time-Varying Numerical
Hydrodynamic Model of Chesapeake Bay. Army Engineer Waterways Experiment
‘Station, Vicksburg, MS, Final Report WES/TR/HL-91-1, 222 pp. '

The report describes data sets employed in the development of a threé-
dimensional hydrodynamic model of Chesapeake Bay. Three relatively
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extensive synoptic field data sets were used, from June-July 1980, April 1983,
and September 1983. The data are presented in graphic and tabular forms.

8. Bundy, M.M. 1985. Maryland’s Chesapeake Bay Program: Responding to the
challenge. In: The Chesapeake: Prologue to the Future. Proceedings from The
Chesapeake Bay Symposium, National Marine Educators Conference, Willlamsburg,
VA, 30 Jul.-3 Aug. 1985. Chase, V.C. (ed.). pp. 70-73.

When the Environmental Protection Agency completed its six-year research
program on the Chesapeake Bay in 1983, levels of submerged aquatic
vegetation were at the lowest levels ever recorded. High phosphorus and
nitrogen levels were strongly correlated with reduced populations of Bay
grasses and fish that spawn in Bay waters. High concentrations of heavy
metals and toxic organic compounds were identified in northern Bay sediments
and Baltimore Harbor.

9. Butt, A.J., Ludwick, J., Johnson, R., Wade, T. and Fiegenbaum, D. 1984,
Annotated bibliography of the lower Chesapeake Bay: Current literature of biological,
chemical, geological and physical studies. Old Dominion University, Norfolk, VA,
Applied Marine Research Lab, 98 pp. Available from National Technical Information
Service, AD-A165 064/7/GAR.

The topics include: Biological (benthos, sea grasses, plankton, nekton, pollution,
ecology, taxonomy); Chemical (nutrients, organics, trace elements, water
quality, synthesis reports, heavy metals); Geological (shore erosion, suspended
sediments, remote sensing, sediment distribution, bathymetry and sediment
transport, dredging); and Physical (circulation, temperature and salinity, tides
and currents, models, remote sensing).

10. Cahill, J. and Imbalzano, K. 1991. Inventory of Organic and Metal Contamination
in Massachusetts Bay, Cape Cod Bay, and Boston Harbor Sediments, and an
Assessment of Ragional Sediment Quality. Environmental Protection Agency, Boston
MA, Region | Report EPA/171/R-92/013.

In order to develop Sediment Quality Criteria (SQC) that will protect aquatic
resources and human health, EPA has compiled data on sediment metal,
chemical, and physical characteristics into a master database and has
evaluated the regional distribution of selected contaminants. Applications of
SQC include site cleanup and restoration.

11. Cooper, J.S. 1985. EPA and the Chesapeake Bay. In: Wetlands of the
Chesapeake. Proceedings of the Conference held April 9-11, 1985, Easton, Maryland,
pp. 30-36.
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The Chesapeake Bay is a national treasure, but its size and resources
sometimes create the impression that someone will always be available to
resolve problems of water quality and wetland protection. The Environmental
Protection Agency has addressed many of the water quality problems through
the Clean Water Act, and will continue working with other federal and state

" agencies on wetlands protection programs and studies.  Wetlands are critical to
the Chesapeake Bay’s health. Preservation and protection of wetlands requires
a joint effort between EPA and local communities, with special emphasis on the
following topics: (1) restriction of development; (2) provision of greater
expenditure on water poliution control equipment and greater enforcement of
stricter water quality standards for large-scale industry; and (3) the ecology of
the Bay, with a watershed from six states, cannot be improved without the
participation and help of all six.

12. Correli, D.L., Miklas, J.J., Hlnes, H. and Schafer, J.J. 1987. Chemical and
biological trends associated with acidic atmospheric deposition in the Rhode River
watershed and estuary. Water, Air and Soil Pollution 35 (1-2): 63-86.

The Rhode River estuarine/watershed system, a tributary of Chesapeake Bay,
is located on the inner Atlantic Coastal Plain. Bulk precipitation pH in the spring
season declined from 4.95 in 1974 to 3.82 in 1981 and was 4.03 in 1985. The
changes in pH of a forested primary stream were more related to changes in
bulk precipitation pH than they were to changes in pH of agricultural streams.
Surges in acidity in primary (first order) streams reached extremes of pH 3.2.
Higher order streams had surges in acidity with pH minima below 5.0, which
occurred during accelerated groundwater percolation following storm events and
which did not coincide with surface runoff or snowmelt. Rhode River spawning
runs of Perca flavescens declined drastically from the early 1970s to essentially
zero since 1981. Larval bioassays of acidity indicate negligible toxicity to Hyla
crucifer, significant toxicity to Perca flavescens, and drastic effects on Morone
saxatilis at pH 5.0.

13. Correll, D.L., Jordan, T.E. and Weller, D.E. 1992. Cross media inputs to eastern
U.S. watersheds and their significance to estuarine water quality. Water Quality
International ‘92, Washington, DC. 16th Biennial Conference of the International
Association on Water Pollution Research and Control, Washington, DC, 24-30 May
1992. Suzuki, M., Ballay, D., Dahiberg, A.G., Gujer, W., Jenkins, D., Kroiss, H.,
DiPinto, A.C., Zotter K., Mllburn A, Izod, E.J. and Nagle P.T. (ed) Water Science
and Technology 26 (12): 2675-2683. '

Extensive research on the Chesapeake Bay estuary, its drainage basin, and its
airshed have demonstrated that atmospheric deposition and diffuse land
discharges are the largest sources for many parameters affecting estuarine
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water quality. For example, phosphorus and sediments are transported to the
Bay in overland storm flows, nitrate in atmospheric deposition and in ground
water, many pesticides and other toxic materials in surface waters and
atmospheric deposition, and silicate in ground water. The realization of the
magnitude and importance of diffuse sources has led to research on better land
use practices in the Chesapeake Bay, such as improved management of
forested riparian buffer zones in the coastal plain part of the drainage basin.

14. Dauer, D.M. 1993. Biological criteria, environmental health and estuarine
macrobenthic community structure. Marine Pollution Bulletin 26 (5): 249-257.

Biological criteria for defining water quality and the presence of acceptable
levels of benthic resources were evaluated for estuarine macrobenthic
communities of the lower Chesapeake Bay. Models of expected community
values were used as a function of salinity. The models were developed from a
five-year data set (1985 to 1989) for stations considered to be minimally
impacted in the absence of data from pristine habitats. The models were used
to evaluate benthic communities of two regions of the Chesapeake Bay, one
exposed to summer low dissolved oxygen events and the other characterized
by sediments contaminated with heavy metals and polynuclear aromatic
hydrocarbons. Stations exposed to stress from either low dissolved oxygen
events or contaminated sediments were characterized by reduced community
biomass, reduced species richness, less biomass consisting of deep-dwelling
and equilibrium species, and more biomass consisting of opportunistic species.

15. Dauer, D.M., Luckenbach, M.W. and Rodi, A.J. 1993. Abundance biomass
comparison (ABC Method) - Effects of an estuarine gradient, anoxic hypoxic events
and contaminated sediments. Marine Biology 116 (3): 507-518.

The ABC Method for evaluating pollution-induced stress was tested using data
obtained from the Chesapeake Bay, Virginia, collected between 1985 and 1989.
Three predictions were tested, and only partial support was found for each, but
several problems with the ABC method were identified. A small number of
large-sized species, particularly in mesohaline and polyhaline regions of the
estuary, greatly affected the analysis. Similar designations of stress could be
produced by simply sampling only for these rare, large species, such as the
tubiculous polychaete, Diopatra cuprea, in contaminated sediments. The
authors concluded that no single method or analysis is likely to produce stress
classifications without misclassifications and that ecological stress is best
measured using multiple methods or analyses with different assumptions.

16. DeMuro, J., Bowman, M., Maxwell, C., Asante-Duah, D. and Meyers, S. 1990.
Acid Deposition in Maryland: Summary and Results through 1989. Maryland
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Department of Natural Resources, Annapolis, Chesapeake Bay Research and
Monitoring Division Final Report CBRM-AD-90-4, 111 pp.

This annual report of acid deposition research of the Chesapeake Bay
Research and Monitoring Program includes transport and chemistry of acid
deposition; potential impact on streams, fish, crops, and forests; ability of
energy conservation programs to reduce emissions of acid-forming poliutants;
and mitigation techniques for neutralizing acid waters.

17. Desbonnet, A. and Lee, V. 1991. Historical Trends: Water Quality and Fisheries
of Narragansett Bay. Rhode Island Univ., Kingston, RI, Sea Grant College Program
Publication P-1258, 100 pp. Coastal Resources Center Contribution No. 100.

The report contains a profile of Narragansett Bay, an overview of Bay issues
and management, growth and pollution of the Providence and Seekonk rivers,
trends in water quality in upper and lower Narragansett Bay, trends in water
quality in Mount Hope Bay, and trends in Narragansett Bay fisheries and
shellfisheries.

18. Dial, R.S. and Deis, D.R. 1986. Mitigation Options for Fish and Wildlife
Resources Affected by Port and Other Water-Dependent Developments in Tampa
Bay, Florida. Report from Continental Shelf Associates, Inc., Jupiter, FL, 171 pp.
Available from NTIS as PB87-140703/GAR.

Ten past restoration projects in Tampa Bay were evaluated. Habitats included
Spartina marsh, mangrove forests, Juncus marsh, and subtidal habitat. In-kind
losses of habitat occurred in nine of the ten projects. Permanent losses
occurred in at least three projects. Restoration of Spartina and Juncus
marshes was recommended, but seagrass restoration was not recommended.
Twelve sites were identified as potential restoration sites. The report will be

~ useful to decision-makers concerned with wetland habitat loss and restoration in
Tampa Bay, Florida, and other areas with similar habitats.

19. Environmental Protection Agency. 1992. Chesapeake Bay Basin Comprehensive
List of Toxic Substances. Environmental Protection Agency, Chesapeake Bay
Program, Annapolis, MD, Report CBP/TRS-72/92, 67 pp.

This comprehensive list documents the finding of or measurement of a toxic
substance in some media at some time in the Chesapeake Bay basin. It is the
central list of toxic substances around which the Chesapeake Bay Program’s
Toxics Database has been organized, and it will serve as the base against
which all future updates to the Toxics of Concern list will be identified.
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20. Environmental Protection Agency. 1992. Comprehensive List of Chesapeake
- Bay Basin Species. Environmental Protection Agency, Chesapeake Bay Program,
Annapolis, MD, Report CBP/TRS-70/92, 140 pp.

This comprehensive list, which describes the aquatic and aquatic-associated
living resources in Chesapeake Bay, supports Chesapeake Bay agencies in

determining the presence and status of living resources in the Bay. It will be
used to revise the Chesapeake Bay Program’s Toxics Database.

21, Environmental Protection AgenCy. 1992. Progress Report of the Bay-wide
Nutrient Reduction Reevaluation: Chesapeake Bay Program. Environmental
Protection Agency, Annapolis, MD, Chesapeake Bay Program Report, 69 pp.

This report presents preliminary findings of improvements in nutrient loads,
water quality, and habitat based on seven runs of the computer model. Final
recommendations will be issued after further model runs and refinements.

22. Evans, D.W., Dodoo, D.K. and Hanson, P.J. 19§3. Trace element
concentrations in fish livers: Implications of variations with fish size in pollution
- monitoring. Marine Pollution Bulletin 26 (6): 329-334.

Concentrations of metals in livers of Atlantic croaker (Micropogonias undulatus)
increased with fish length in a collection of 47 fish from coastal North Carolina.
The pattern of increase was expected for contaminant metals such as silver,
cadmium, mercury, and lead which are poorly regulated and only slowly
excreted, but it was not expected for the biologically essential, homeostatically
controlled elements copper, iron, manganese, selenium, and zinc. Copper
concentrations in fish collected from Galveston Bay, Texas were used to
-illustrate bias in estimating mean concentrations when such relationships exist.
Adjustment for bias and reduction in variance estimates were made by analysis
of covariance, to improve the power to detect spatial and temporal trends.

23. Flemer, D.A., Mackiernan, G.B., Nehisen, W., Tippie, V.K. and Biggs, R.B. 1983.
Chesapeake Bay: A Profile of Environmental Change. Environmental Protection

Agency Chesapeake Bay Program Report, 210 pp. Available from National Technical
Information Service, PB84-119197.

Trends in water and sediment quality, and in the living resources, including their
interrelationships, were used to characterize the current state of Chesapeake
Bay. The water quality parameters evaluated included nutrients, dissolved
oxygen, organic chemical compounds, and heavy metals. The living resources
that were assessed included phytoplankton, submerged aquatic vegetation,
benthic organisms (including shellfish), and finfish.
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24. Flemer, D.A., Biggs, R.B., Tippie, V.K., Nehisen, W., Mackiernan, G.B. and Price,
K.S. 1987. Characterizing the Chesapeake Bay ecosystem and lessons learned. In:
Proceedings of the Tenth National Conference, Estuarine and Coastal Management,
Tools of the Trade. New Orleans, LA, 12-15 Oct. 1986. Lynch, M.P. and McDonald,
K.L. (ed.). Vol. 1, pp. 153-178.

The Chesapeake Bay Program Characterization Report described trends,
_correlations, and interacting factors for water and sediment quality and biota of
the Bay. Examples of useful approaches and difficuities encountered in data
acquisition, organization, analysis, and synthesis were described in the report.
The assessment was divided into three topics: 1) Water and Sediment Quality:
Current Conditions (1977 to 1980) and Trends, 2) Living Resources: A History
of Biological Change, and 3) Relationships among Water and Sedlment Quality
and Living Resource Trends.

25. Golden, B.F. 1990. Interstate cooperation in dealing with growth-related water
quality impacts on the Chesapeake Bay. In: International and Transboundary Water
Resources Issues. American Water Resources Association, Bethesda, Maryland, pp.
49-56. '

Pennsylvania, Maryland, Virginia, the District of Columbia, the EPA, and the
Chesapeake Bay Commission constitute the Chesapeake Executive Council. In
an historic agreement, the jurisdictions agreed to reduce the impacts each
creates on the Bay and its tributaries. A key component of this effort is a
rational approach to land development practices throughout the watershed. A
12-member panel appointed to examine the issues of population growth and
development in the Chesapeake watershed to the year 2020 established seven
"visions" of how the pro;ected 2.6 million new residents should be =
accommodated. These visions include concentration of development. in sultable
areas; protection of sensitive areas; direction of growth toward existing -
population centers; stewardship of the Bay and the land as a universal ethic;
and forced practice of conservation of resources throughout the region. Each

~ vision has a series of implementing actions for state and local governments
which are described in the report. '

| 26. Graber, P.H.F. 1984. Law of the coast in a clamshell. Part XIV: The Maryland
approach. Shore and Beach 52 (1): 3-10.

As defined in its Coastal Management Program, Maryland’s state coastal zone
" includes Baltimore City and 16 counties bordering the Atlantic Ocean,
Chesapeake Bay, and the Potomac River upstream from Washington, D.C.
Coastal zone lands include uplands, tidelands and submerged lands. Property
boundaries of lands adjoining tidal waters, public rights in tide-covered lands,
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public access rights, private littoral rights,.and the leasing and regulation of
coastal zone lands and waters as currently practiced in Maryland are -
discussed.

27. Harding, LW. 1989. Use of aircraft and satellite remote sensing of
phytoplankton chlorophyll concentrations in case 2 estuarine waters of the
Chesapeake Bay. In: Maryland University, the 1989 NASA-Asee Summer Faculty
Fellowship Program in Aeronautics and Research, p. 33. .

Two projects are summarized which used remote sensing of phytoplankton
concentrations in Chesapeake Bay. The first project used aircraft remote
sensing with the Ocean Data Acquisition System (ODAS), a compact
radiometer system developed at NASA, which can be flown in light aircratft.
Sixteen flights were completed in March-July 1989 in an attempt to increase the
spatial and temporal resolution of phytoplankton pigment concentrations in the
Bay. The second project involves the revision of algorithms used in open-
ocean satellite studies for use in estuaries.

28. Hasbrouck, S. and Lignell, K. 1986. The Maine Seacoast. Maine University Sea
Grant College Program Report E-MSG-86-5. 12 pp.

The report describes the coast’s history, from the formation the Gulf of Maine
15,000 years ago to current research efforts and management issues. The
authors have summarized basic information on Maine's coastal and marine
resources, geology and natural history, commercial fisheries, the impact of
urbanization and tourism, conservation efforts, and public policy issues.

29. Hershner, C. and Wetzel, R.L. 1987. Submerged and emergent aquatic
vegetation of the Chesapeake Bay. In: Contaminant Problems and Management of -
Living Chesapeake Bay Resources. Majumdar, S.K., Hall, L.W., Jr. and Austin, H.M.
(ed.). pp. 116-1383.

The Chesapeake Bay supports a diverse assemblage of submerged and
emergent aquatic vegetation whose distribution is governed largely by salinity.
Both submerged and emergent vegetation contribute to total net primary
production and increase habitat and performance in both water quality and
sedimentation processes. Research on submerged aquatic vegetation is
focused on its role in the estuarine system and determinants of distribution and
abundance. Research on emergent vegetation is focused on methodologies for
utilization to meet water quality, erosion control and habitat objectives.

30. Horton, T. and Eichbaum, W.M. 1991. Turning the tide: Saving the Chesapeake
Bay. xxiv+327 pp. Island Press, Washington, D.C.
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In this text, the current status of the Chesapeake Bay watershed ecosystem
and the negative impacts on the Bay caused by human activities are examined.
Four topics dominate the text: pollution, harvests, resilience, and people. Some
successful actions underway to restore the Bay are described, and specific
recommendations are made to restore the Bay's productivity.

31. Huggett, R.J. 1985. Toxic organic chemicals in the Chesapeake Bay ecosystem.
In: The Chesapeake: Prologue to the Future. Proceedings from The Chesapeake Bay
Symposium, National Marine Educators Conference, Williamsburg, VA, 30 Jul.-3 Aug.
1985. Chase, V.C. (ed.). Pp. 56-57.

Over the past several years, scientists who have reviewed biological data from
the Chesapeake Bay have become concerned because of the abundance of a
class of chemicals called polynuclear aromatic hydrocarbons (PAHs). These
compounds, mainly produced by the combustion of carbonaceous fuels, have
been shown to be carcinogenic to mammals and toxic to marine life. '

32. Jacobson, H.A., Jacobson, G.L., Jr. and Kelley, J.T. 1987. Distribution and
abundance of tidal marshes along the coast of Maine. Estuaries 10 (2): 126-131.

Planimetry studies of Maine coastal geology maps showed that there is
considerably more tidal marsh area in the state of Maine than previously
documented. The highly convoluted coast, approximately 5,970 km long,
contains approximately 79 km? of salt marsh, far more than any other New
England state, New York, or the Bay of Fundy region. Estimates for the
per-unit primary productivity of salt marshes lead to projections of total marsh
productivity on the order of 10'° g dry weight/yr for the Maine coast and 10" g
dry weight/yr for the Gulf of Maine as a whole.

33. Jacoby, M.E. (ed.). 1986. The Economics of Chesapeake Bay Management.
Conference Proceedings, Durham, New Hampshire, July 1985. University of Maryland
Sea Grant Program Publication UM-SG-TS-86-03, 53 pp.

This report summarizes economic approaches to natural resource management.
The topics include the economic effects of Bay clean-up efforts, control of
nonpoint pollution, waste treatment, and oyster management, and the role of
public interests. These summaries are intended to provide insight into highly
technical economic analyses.

34; Jensen, J.R., Cowen, D.J., Althausen, J.O., Narumalami, S. and Weatherbee, O.
1993. An evaluation of the CoastWatch change detection protocol in South Carolina.
Photogrammetric Engineering and Remote Sensing 59 (6): 1039-1046.
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35. Johnson, L.L., Stehr, C.M., Olson, O.P., Myers, M.S. and Pierce, S.M. 1992.
National Status and Trends Program for National Benthic Surveillance Project:
Northeast Coast. Fish Histopathology and Relationships between Lesions and
Chemical Contaminants. National Marine Fisheries Service, Seattle, WA, Northwest
Fisheries Science Center Report NOAA-TM-NMFS-NWFSC-4, 107 pp.

Between 1987 and 1989, winter flounder were collected from 22 Northeast
coast sites and the relationship between disease occurrence and levels of
organic contaminants in sediment, stomach contents, and tissues was
examined. More than 1,500 fish were examined.

36. Johnson, L.L., Stein, J.E., Collier, T.K., Casillas, E., McCain, B.B. and Varanasi,
U. 1992. Bioindicators of Contaminant Exposure, Liver Pathology and Reproductive
Development in Prespawning Female Winter Flounder (Pleuronectes americanus) from
Urban and Nonurban Estuaries on the Northeast Atlantic Coast. NOAA Technical
Memorandum NMFS F/NWFSC-TM-1, 76 pp.

37. Jordan, S.J., Klauda, R.J., Brown, T.C. and'DaIpra, C.M. 1992. Living resources:
The ultimate result. Water Science and Technology 26 (12): 2695-2704.

‘The Chesapeake Bay ecosystem is a living network in which the water, the
land, the air, the people, and the living resources are interconnected. The
Chesapeake Bay Program’s Living Resources Subcommittee and Maryland
Department of Natural Resources programs are making a difference in the
ways the Bay is being managed, monitored, and understood. These programs
indicate that the productivity, diversity, and abundance of living resources can
improve in response to the positive things being done and the negative things
not being done, and they are showing the way towards understanding and
managing the Bay as an integrated ecosystem.

38. Jordan, 'T.E., Correll, D.L., Miklas, J. and Weller, D.E. 1991. Long-term trends in
estuarine nutrients and chlorophyll, and short-term effects of variation in watershed
discharge. Marine Ecology Progress Series 75 (2-3): 121-132.

For up to 18 years, salinity and the concentrations of nutrients, organic matter,
plant pigments, and suspended particles were measured in the Rhode River, a
sub-estuary of Chesapeake Bay. Long-term trends and relationships to
watershed discharges were examined. The largest and most consistent trend
was a decrease in dissolved organic nitrogen. Correlations between watershed
flow and concentrations at weekly and seasonal time scales were analyzed, and
the influences of the Susquehanna River and local watersheds were resolved.
In some cases, nitrate was positively correlated with either local or
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Susquehanna flow depending on season, location in the estuary, and time
scale.

39. Kahn, J.R.and Kemp, W.M. 1985. Economic losses associated with the
degradation of an ecosystem: The case of submerged aquatic vegetation in
Chesapeake Bay. Journal of Environmental and Economic Management 12 (3): 246-
263.

This study determined the economic losses associated with the reductions in
the level of submerged aquatic vegetation (SAV) in Chesapeake Bay. The
study examined the indirect ecological consequences of pollution in
Chesapeake Bay fisheries, in a manner consistent with the economic theory of
benefit measurement.

40. Kerns, W.R. 1985. Management of nonpoint sources of pollution in coastal
areas. In: The Chesapeake: Prologue to the Future. Proceedings from The
Chesapeake Bay Symposium, National Marine Educators Conference Williamsburg,
VA, 30 Jul.-3 Aug. 1985. Chase, V.C. (ed.). pp 63-67.

Nonpoint sources of pollution are recognized as the primary source of water
quality degradation in many coastal areas. In those areas where nonpoint
management programs have been implemented, the effectiveness criterion has
been based mostly upon on-site productivity rather than efficiency in
management of water quality for use-related activities. To determine the most
efficient levels of nonpoint control, programs must utilize site-specific water-use
impact analysis as well as on-site productivity analysis. Those programs must
also utilize economic analysis to select optimal combinations of point and
nonpoint controls for site-specific areas.

41. Klemas, V. 1993. Characterization of Spatial and Tefngoral Variability of
Phytoplankton Blooms in Coastal Waters. Delaware Umversﬂy, Newark, DE, College
of Marine Studies Report, 11 Pp.

The tide-related water areas and tidal levels of Delaware Bay were determined
from space shuttle time-series photographs. The velocity of flood tide at the
mouth of the bay was also determined. The resuiting velocity, 132 cm/sec,
compared well with tidal current charts.

42. Kruer, C.R. 1991. Assessment of Florida’'s remaining coastal upland natural
communities: Florida Keys. Florida Natural Areas Inventory, Tallahassee. Final
Report, 253 pp. Sponsored by National Oceanic and Atmospheric Administration,
Washington, DC, Office of Ocean and Coastal Resource Management, and FIonda
Department of Natural Resources, Tallahassee
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Existing data on 20-acre or larger occurrences of some coastal upland natural
communities on southeast Florida's barrier islands and ocean-front shores were
identified and processed into the Florida Natural Areas Inventory (FNAI) data
base. Field surveys were conducted for 63 sites in the Florida Keys, and plant
species lists, community structure, presence or absence of uninterrupted
transitions between communities, degree of invasion by exotic species, and
physical disturbance were recorded. After the data had been entered into the
FNAI, the sites were compared and ranked based on quality and condition.

43. Kyzer, 1.B. 1988. Management of dredged material disposal areas. In: Water
Quality '88. Seminar Proceedings. Charleston, SC, 23-25 Feb. 1988. Pp. 410-413.

After experimenting with several dredged material disposal areas and noting
positive results, the Charleston District initiated a disposal area management
program with six goals that included design and development of safe, efficient
areas; densification and consolidation of sediments; development of techniques
to accelerate drying of the material; reduction of mosquito breeding potential;
creation of wildlife habitat; and location of off-site uses for the dredged material.
Millions of cubic yards of material have been regained from the disposal areas
_ in the Charleston District, thus extending their useful life.

44. Larsen, P.F. 1992. Marine environmental quality in the Gulf of Maine: A review.
Review of Aquatic Sciences 6 (1): 67-87. »

The Gulf of Maine is widely believed to have the high environmental quality due
to its cold, tidally mixed waters. Existing information concerning the
environmental quality of the Gulf of Maine is summarized and compared with
other coastal Regions.

45. Lignell, K., Campbell, L.A. and Waterman, M. 1991. Troubled Waters: Taking
Stock in the Gulf of Maine. Maine-New Hampshire Sea Grant College Program Report
R-MSG-91-10, 21 pp.

The Gulf of Maine, one of the world’s most productive ecosystems, is being
threatened by coastal development, resource use, and pollution. Contamination
has been found at several sites in the Gulf of Maine. Boston Harbor, on the
Gulf's southwestern rim, is one of the most heavily polluted bodies of water in
the country. To ensure that the Gulf of Maine can sustain its productivity, it is
critical that research efforts concentrate on the Guif as a total ecosystem, that
water quality be improved, and that coastal and marine resources be developed
in a responsible manner. Public involvement needs to be encouraged from the
three states and two provinces bordering the Guilf.
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46. MacDonald, D.A. 1991. Status and Trends in Concentrations of Selected
Contaminants in Boston Harbor Sediments and Biota. National Ocean Service,
Rockville, MD, Office of Oceanography and Marine Assessment Report
NOAA/TM/NOS/OMA-56, 224 pp.

The report provides a synthesis and evaluation of data obtained from many
surveys and programs concerning the concentrations of toxicants in surficial
sediments and biota, including bivalves, crustaceans, and fish. The toxicants
considered include metals, polycyclic aromatlc hydrocarbons and
polychlonnated biphenyls.

47. Mackiernan, G.B. 1990. 'State of the Chesapeake Bay. Water Environment and
Technologx 2 (9): 60-67.

In 1983, after a lengthy study, the Environmental Protection Agency (EPA)
reported widespread ecosystem degradation of the Chesapeake Bay and
warned that trends would continue as development increased unless effective
management actions were implemented. These findings led to the
establishment of a federal and state Chesapeake Bay Restoration Program.
The initial agreement in 1983 outlined actions to reduce nutrient input, control
toxic materials, and enhance bay species and their habitats. A cooperative
bay-wide monitoring program was also initiated to evaluate environmental
trends and to track progress. In 1987, specific commitments and deadlines
were established including a basin-wide 40% reduction of both phosphorus and
nitrogen from both point and nonpoint sources by the year 2000; bay-wide
reduction of toxicant inputs; and restoration, protection, and enhancement of
fishery resources and habitats.

48. Malione, T.C. and Bell, W.H. 1991. Environmental research, policy and
regulation: The Chesapeake Bay experience. Proceedings of International Conference
on the Environmental Management of Enclosed Coastal Seas - EMECS '90. Kobe,
Hyogo Prefecture, Japan, 3-6 aug. 1990. Goda, T., Prandle, D., Okaichi, T.,
Watanabe, M., Healy, T., Shapiro, H.A., Bell, W.H. and Wakeman N. (ed.). Marine
Pollution Bulletln 23: 497-501

The importance of clearly defined roles and relationships among research
institutions and government agencies is seen in Chesapeake Bay. The
Chesapeake Bay Program embodies two major ingredients required for a
comprehensive coastal seas’ governance initiative: environmental management
must reconcile the need to respond to environmental stress with the
requirement to understand the underlying causes of the stress; and a holistic
view of environmental management must be based on interdependence of a
healthy environment and economic development.
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49. Murchelano, R. A. 1990. Fish health and environmental health.  Environmental
Health Perspectives 86: 257-259. ‘

For the past 15 years, surveys have been conducted in the eastern and
western North Atlantic to evaluate the health of marine bottom fishes, usually in
conjunction with fish stock assessment cruises. The results of these surveys
indicate that fish health is poor in polluted coastal water. High levels of
chemical contaminants were found in fish tissue and sediments in several
coastal areas of the northern U.S.. Liver tissues of winter flounder,
Pseudopleuronectes americanus, from Boston Harbor, a chemically
contaminated site, showed a high incidence of hepatocarcinoma.

50.} National Research Council, Washington, DC. Committee on a Systems
Assessment of Marine Environmental Monitoring. 1990. Managing Troubled Waters:
The Role of Marine Environmental Monitoring. National Academy Press, Washington
DC. 125 pp.

Despite spending over $133 million on marine environmental monitoring
annually in the United States, decision-makers still do not have enough
accurate information to make timely decisions about protecting coastal waters.
This book evaluates the current monitoring system; examines the benefits and
limitations of monitoring, with case studies of successful programs; evaluates
the role of monitoring in environmental management; and describes the need
for greater coordination among monitoring programs, with case studies of
programs in the Chesapeake Bay and the Southern California Bight.

51. O'Connor, J.M. and Huggett, R.J. 1988. Aquatic pollution problems, North
Atlantic coast, including Chesapeake Bay. Aquatic Toxicology 11 (1-2): 163-190.

Contaminated marine coastal areas include Boston, New Bedford, Providence,
New York, and Baltimore Harbor, and the Elizabeth River, Virginia. Biota in
these and other areas show increased burdens of contaminants such as PCBs,
pesticides, phthalates, metals and aromatic hydrocarbons. Health advisories
have been posted in some regions regarding the consumption of striped bass,
bluefish, and lobster, and the effects of chlordecone (kepone) spills on fisheries
in the James River remain after more than 10 years. Long-term biological
effects of these contaminants are not known.

52. O’Connor, J.S. and Fleming, D.A. 1987. Monitoring, research, and
management: Integration for decisionmaking in coastal marine environments. In: New
Approaches to Monitoring Aquatic Ecosystems. American Society for Testing and
Materials, Philadelphia, PA, pp. 70-90.
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The managerially helpful, simple model presented in the article characterizes
the geographical prevalence of fin erosion in winter flounder relative to the
sources of plausible causes, from Canada to Delaware Bay. Changing
emphasis from laboratory bioassays to field popuiation-level effects is a key
step toward the integration of ecosystem-level knowledge into management and
regulatory functions. It is now possible to quantify the geographic and temporal
associations among waste sources and some of their biological effects, but the
use of simple models can provide further understanding of source-fate-effects.

53. Orvos, D.R. and Cairns,r J., Jr. 1991. Developing a risk assessment strategy for
the Chesapeake Bay. Hydrobiologia 215 (3): 189-204.

If unrestricted use of natural resources continues, water quality will decrease to
such an extent that some areas will be unsuitable for economic, social, and
environmental uses. Regional risk assessment strategies are necessary so that
actual or perceived risks can be evaluated and predicted on a regional scale.
This article presents a strategy for the Chesapeake Bay that may be useful to
scientists, managers, and elected officials responsible for other bodies of water
as well. This article reviews risk assessment practices and proposes a strategy
that utilizes appropriate endpoints to determine and predict risk.

54. Polgar, T.T., Summers, J.K., Cummins, R.A., Rose, K.A. and Heimbuch, D.G.
1985. Investigation of relationships among pollutant loadings and fish stock levels in
northeastern estuaries. In: Long-Term Estuarine and Coastal Data Sets. Seventh
Biennial Conference of the Estuarine Research Federation, Virginia Beach, VA, 22-26
Oct. 1983. Holland, A.F. and Kjerfve, B. (ed.). Estuaries 8 (2A): 125-135. .

An analytical method developed for evaluating the dependence of historical fish
stock levels on estuarine pollutant loadings was used to evaluate hypotheses
on the effects of human population changes and dredging activity on stock
histories of the Potomac estuary’s striped bass and American shad for the
period 1929 through 1976. The American shad stock showed strong
dependence on human population levels (but not on dredging activity)
compared to climatic factors. Analyses of this type will be done to determine
the effects of specific pollutants on other stocks in five northeastern estuaries.

55. Rheinhardt, R. 1992. A multivariate analysis of vegetation patterns in tidal
fresh-water swamps of lower Chesapeake Bay, USA. Bulletin of the Torrey Botanical
Club 119 (2): 192-207.

The woody and herbaceous vegetation of 23 tidal freshwater swamps was
sampled along the Pamunkey River, a tributary of the York River, a sub-estuary
of Chesapeake Bay. Tidally driven water level fluctuations were monitored and
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recorded. Communities were determined in trees (canopy and sapling sized),
woody sub-canopy (shrubs and understory trees), vines, and herbs. Species
distribution patterns were related to edaphic factors, a flooding index, and
duration of flooding in the root zone. Two tidal swamp communities were
found, both subjected to a tidally forced hydroperiod regime within the upper 15
cm of their root zones. Nyssa biflora - Fraxinus spp. dominated swamps are
best developed toward the more downriver reaches in the wetter sites, which
contain more hollows, a higher organic matter content, and higher calcium
levels. Acer rubrum - Liquidambar styraciflua - Nyssa biflora dominated
swamps are more common throughout the mid- to upriver reaches at less wet
sites with lower organic matter and calcium levels. Taxodium distichum
co-dominated in two swamps that may represent relic conditions for the wetter
sites. The tidal swamps are rich in herbaceous and sub-canopy species.

56. Robertson, A., Gottholm, B.W., Turgeon, D.D. and Wolfe, D.A. 1991. A
comparative study of contaminant levels in Long Island Sound. Estuaries 14 (3): 290-
298. . '

57. Sandes, J.G. and Riedél, G.F. 1992. Sources, cycling and fate of contaminants
in Chesapeake Bay. Water Science and Technology 26 (12): 2645-2652.

Many of the geochemical, physical, and biological processes that control
contaminant transport, uptake, and fate are well known and are amenable to
predictive modeling, while others, less well understood, require further research.
Most important for the future protection of the Chesapeake Bay and other
coastal ecosystems will be a coordinated approach in research and
management, linking scientists of many disciplines with those charged with
ecosystem protection.

58. Short, F.T. (ed.). 1992. The Ecologv of the Great Bay Estuary, New Hampshire
and Maine: An Estuarine Profile and Bibliography. NOAA Coastal Ocean Program
Publication, 222 pp. NOAA Coastal Ocean Program Office, Silver Spring, MD.

59. Smayda, T.J. 1984. Variations and long-term changes in Narragansett Bay, a
phytoplankton-based coastal marine ecosystem: Relevance to field monitoring for
poliution assessment. In: Concepts in Marine Pollution Measurements. White, H.H.
(ed.). Maryland Sea Grant Program Technical Report UM-SG-TS-84-03, pp. 663-680.

Natural variation is the baseline against which anthropogenic effects in the
ocean can be measured. The natural variations of plankton communities in
Narragansett Bay are characterized in terms of species composition,
abundance, dynamics and trophic structure.
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60. St. John, J.P., Leo, W.M. and Sheldon, A.W. 1985. Impact assessment of
organotin chemicals in harbor environments. In: Oceans '85 Proceedings: Ocean
Engineering and the Environment. San Diego, CA, 12-14 Nov 1985. VoI 2, pPp.
818 823 -

Modeling studies of New York Harbor and Chesapeake Bay were undertaken to
determine whether the anticipated increase in use of organotin antifouling paints
poses a risk to estuarine biota. The inputs of antifouling toxicant were
estimated from vessel traffic data provided by the U.S. Coast Guard.
Environmental chemistry parameters were derived from previously published
reports. The model results indicated that tributyltin toxicants are likely to be
transported to the open ocean or decay before significant quantities accumulate
in harbor waters or sediments. For the harbors studied, water column
concentrations should not exceed 5.0 nanograms per liter even with 100% of
the commercial vessels using the paints.

61. Stumpf, R.P. 1987. __gplication of AVHRR Satellite Data to the Study of
Sediment and Chlorophyll in Turbid Coastal Water. NOAA Technical Memorandum
NESDIS AISC No. 7, 50 pp.

62. Stumpf, R.P. 1988. Sediment transport in Chesapeake Bay during floods:
analysis using satellite and surface observations. Journal of Coastal Research 4 (1):
1-15.

63. Stumpf, R.P. and Tyler, M.A. 1988. Satellite detection of bloom and pigment
distributions in estuaries. Remote Sensing of Environment 24 (3): 385-404.

Using a form of vector analysis of satellite spectral data, it is possible to
distinguish variations in water color and pigment concentrations from changes in
turbidity. A reflectance model based on the vector expression is discussed.

This method apparently can identify blooms in estuaries where the reflectance
is between 0.01 and 0.07 and, with some calibration, may provide estimates of
chlorophyli for concentrations greater than 5 micrograms per liter. A simple
uniform atmospheric correction to AVHRR (Advanced High Resolution
Radiometer) and CZCS (Coastal Zone Color Scanner) satellite data showed the
location of blooms in the Chesapeake Bay in the springs of 1981 and 1982.

64. Stumpf, R.P. and Pennock, J.R. 1989. Calibration of a general optical equation
for remote sensing of suspended sediments in a moderately turbid estuary. Journal of
Geophysical Research 94 (C10): 14363-14371.

65. Summers, J.K., Polgar,> T.T., Tamr, J.A,, Rose, K.A., Heimbuch, D.G., McCurley,
J., Cummins, R.A,, et al. 1985. Reconstruction of long-term time series for
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commercial fisheries abundance and estuarine pollution loadings. In: Long-Term
Estuarine and Coastal Data Sets. Seventh Biennial Conference of the Estuarine
Research Foundation, Virginia Beach, VA, 22-26 Oct. 1983. Holland, A.F. and
Kjerfve, B. (ed.). Estuaries 8 (2A): 114-124.

Time series for 100 years (1880-1980) for the commercial landings of 35
species and associated fishing effort were reconstructed for five river basins,
the Hudson-Raritan Estuary, Potomac River, Delaware River, Connecticut River
and Narragansett Bay. Time series for the same period were developed for
indices representing pollutant loadings, developmental activities, and habitat
alterations for the five river basins. These indices included representations of
demography, sewage and industrial loadlngs habitat factors, and nutrient,
carbon, and sediment inputs.

66. Sweeney, B.W. 1992. - Streamside Forests and the physical, chemical, and
trophic characteristics of piedmont streams in eastern North America. Water Science
and Technology 26 (12): 2653-2673.

The quality of streamside forests may be the most important factor altered by
humans that affects the ultimate water quality of the streams providing water to
the coastal embayments. Comparative data from forested and deforested
reaches of streams in a small Piedmont watershed (White Clay Creek in
southeastern Pennsylvania) illustrate the actual and/or potential effects of
streamside forests on availability of habitat, nutrient chemistry of the water, and
nature of organic detritus and algae, the primary food base of higher trophic
levels in streams. By greatly increasing the amount and complexity of benthic
habitat available to stream organisms, streamside forests may partially mitigate
the flux of sediment and nutrients into aquatic ecosystems.

67. Thorhaug, A., Man, E. and Ruvin, H. 1990. Biscayne Bay: A decade of
restoration progress. In: Environmental Restoration. Science and strategies for
restoring the earth. Conference on Ecological Restoration, Berkeley, CA, Jan. 1988.
Berger, J.J. (ed.). Pp. 192-195.

In 1976, the Biscayne Bay Committee of the University of Miami organized a
symposium to review how the bay originally functioned, what impacts had
occurred, and what remediation or mitigation was feasible. Since then, state
and federal regulatory agencies have cooperated in viewing regulatory permits
as a portion of the restoration effort, and two Dade County Departments,
Environmental Regulation and Planning have begun a series of enhancement
activities. Conflict between environmental interests and developers remains
intense in this estuary but water-resource use has improved in quallty and
quantity.
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68. Tippie, V.K. 1984 An environmental characterization of Chesapeake Bay and a
framework for action. In: The Estuary as a Filter. Seventh Biennial Conference of
the Estuarine Research Federation, Virginia Beach, VA, 23 Oct. 1983. Kennedy, V.S.
~ (ed.). Pp. 467-487.

The scientific findings and management implications of the Environmental
Protection Agency’s Chesapeake Bay Program suggest that the Chesapeake
Bay has changed dramatically in the last century and the change has
accelerated since 1980. Many valued living resources of the Bay, such as the
submerged aquatic vegetation, shad, striped bass, and oysters have declined,
whereas nutrients and toxic compounds have increased. The Bay appears to
serve as a filter for trapping and recycling pollutants. The review suggests that,
to restore the Bay’s. ecological integrity, pollutant discharge to the Bay must be
reduced.

69. Townsend, D.W. and Larsen, P.F. 1992. The Gulf of Maine: NOAA Proceedings
of a Seminar Held May 22, 1989, Washington, DC. NOAA Coastal Ocean Program
Regional Synthesis Series No. 1, 135 pp. .

The proceedings are intended to provide an overview of the status of the Guilf

. of Maine and to convey a sense of the rapid natural and anthropogenic
changes that the Gulf is experiencing. The following topics are considered:
oceanography and biological productivity, sea-level change and coastal erosion,
overall environmental quality, ecological consequences of fishing, fisheries
management, economic growth trends, economic contributions of marine
industries, and cooperative environmental management via the Gulf of Maine
Initiative. ‘

70. Treat, S.F., Simon, J.L., Lewis, R.R., lll and Whitman, R.L., Jr. (ed.). 1985. In:
Proceedings: Tampa Bay Area Scientific Information Symposium. 3-6 May 1982.
Florida Sea Grant Program Report FSGR-65, 663 pp.

Existing physical, chemical, geological, meteorological, biological, .
anthropological and economic information on the Tampa Bay area |s
summarlzed and discussed.

71. Tripp, B.W. 1985. Buzzards Bay Bibliography: A Reference Collection of
Scientific and Technical Reports Published on Buzzards Bay. Woods Hole
Oceanographic Institute Technical Report WHOI-85-27. 103 pp.

This publication is a compilation of scientific and technical information on
Buzzards Bay. Buzzards Bay is a segment of the Massachusetts coast that is
heavily used for industrial, commercial and recreational activities. Despite
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heavy use, few systematic scientific studies have been done in this area. This
bibliography is a first step in assessing the available information so that future
research can be planned more rationally, and the best use can be made of
finite resources.

72. Walker, R. and Rex-Lopatto, K. 1987. Evaluation of costs associated with
regional environmental impact in Chesapeake Bay, USA. Journal of Environmental
Systems 17 (1): 15-32. .

Pollution impact in Chesapeake Bay was examined, particularly in relation to
the health and maintenance of striped bass populations. A dynamic simulation
model was developed using optimal control theory to calculate accumulating
opportunity costs of fish population decline caused by pollution in the Bay. The
model was then applied to the actual situation using data on striped bass
populations and rates of habitat loss resulting from decreased submerged
aquatic vegetation.

73. West, N. and Robadue, D.D. 1987. An effort to model the relationship between
estuarine quality, management, perception and use: The Narragansett Bay. In:
Proceedings of the Tenth National Conference, Estuarine and Coastal Management,
Tools of the Trade. New-orleans, LA, 12-15 Oct. 1986. Lynch, M.P. and McDonald,
K.L. (ed.). Vol. 1, p. 271.

Data from groups of Narragansett Bay users were obtained from personally
conducted and mail surveys during the summer of 1985. The user groups
included beach visitors, boat people, quahoggers, tourists, and residents. The
preliminary survey results suggest that perceptions of environmental quality and
usage are less affected by traditional socio-economic variables than by the
manner in which the Bay resources are being used.

74. Wetzel, R.L., Hopkinson, C.S., Diaz, R.J., Schaffner, L.C. and Dillaha, T.A. 1990.
Perspectives on the Chesapeake Bay, 1990: Advances in Estuarine Sciences.
Environmental Protection Agency, Annapolis, MD, Chesapeake Bay Program Report
CBP/TRS-41/90, 104 pp.

The report reviews four technical topics relevant to activities of the Chesapeake
Bay Program: (1) Coastal ecosystem models and the Chesapeake Bay
Program; (2) Functional role of estuarine benthos; (3) Role of management
practices in restoring the health of the Bay; and (4) Development of an
ecological risk assessment strategy for the Bay.

75. Whalen, K.J., Lombardo, P.S., Wile, D.B. and Neel, T.H. 1989. Constructed
wetlands: Design, construction and costs. In: Constructed Wetlands for Wastewater
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Treatment: Municipal, Industrial and Agricultural. Lewis Publishers, Chelsea, MI, pp.

590-596.

Constructed wetlands which have successfully treated settled domestic
wastewater have been pilot or small-scale projects. This article is based on a
constructed bulrush (Scirpus oineyi) wetland that is the principal component of
the 1770 m*/day Mayo Water Reclamation Subdistrict Large Communal Water
Reclamation Facility. Septic tank effluent collected from 2000 homes is treated
before discharge into the Chesapeake Bay. The development of
community-scale wetland treatment facilities for nitrogen removal should include
consideration of the following engineering issues: (1) process-conceptual
aspects, such as target removal, carbon source, and carbon-nitrogen ratio; (2)
basin characteristics, including liner, baffles, length/width ratio, media, -
vegetation, and storm impact; and (3) process control aspects, such as
adjustment of carbon-nitrogen ratios, variable loadings, adjustable hydraulic
loadings, and odor control. Construction of wetlands should be modular to
match treatment capacity to flow and to facilitate recovery of capital cost of
expanding the treatment facilities. Wetlands startup should consider hydraulic
balance to ensure that a critical water level is maintained in the wetland to
maintain vegetation. |

76. Wolfe, D.A., Monahan, R., Stacey, P.E., Farrow, D.R.G. and Robertson, A. 1991.
Environmental quality of Long Island Sound: Assessment and management issues.

Estuaries 14 (3): 224-236.

77. Wright, E.L. 1985. Decision Making and the Chesapeake Bay (Curriculum_Unit).
University of Maryland Sea Grant Program Publication UM-SG-ES-85-01, 220 pp.

This curriculum unit focuses on the Chesapeake Bay as both political and
ecological watershed. Aimed primarily at high school science or social studies
classes, the text involves students in a simulated decision-making process.
The unit contains a teachers guide with seven specific activities; appendices
with eleven suggested activities, including scripts for optional slide/tape show
and video program; student materials; and a Chesapeake Bay Data Bank,
which lists facts and figures pertinent to an understanding of the Bay.
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78. Barnhart, R.A., Boyd, M.J., and Pequegnat, J.E. 1892. The ecology of Humboldt
Bay, California: An estuarine profile. Biological Reports, U.S. Fish and Wildlife
Service No. 1, 121 pp. ‘

Humboldt Bay, the second largest California estuary, is important ecologically,
as habitat for invertebrates, fishes, birds, and mammals, and economically, for
recreational use and industry. This report synthesizes scientific data on the
ecological relationships and functions of the estuary, including information on
geological, climatological, hydrologic and physical-chemical aspects; describes
the biotic communities and their relationships; compares other west coast
estuaries to Humboldt Bay; provides management considerations in terms of
procedures, socioeconomic factors, and environmental concerns; and identifies
research and management information gaps. Portions of the bay are managed
as a national wildlife refuge. Management issues for this ecosystem include
loss of habitat and degradation of the environment by additional industrial
development and nonpoint source pollution. '

79. Burns, K.A. 1993. Evidence for the importance of including hydrocarbon
oxidation products in environmental assessment studies. Marine Pollution Bulletin 26
(2): 77-85. -

To emphasize the importance of including hydrocarbon oxidation products in
environmental assessment studies, ten samples of bivalve tissue were collected
from Prince William Sound, extracted, and separated into fractions based on
polarity. Each fraction was analysed by ultraviolet fluorescence spectroscopy
(UVF) and examined for evidence of the presence of oxidation products of
aromatic hydrocarbons (O-PAHSs). Fluorescence in the wavelengths -

- characteristic of O-PAHs was present in the bivalve extracts and intensity
correlated with the amount of petroleum hydrocarbons as determined by gas
chromatography (GC). The percentage of UVF intensity in polar fractions
corresponded with the degree of weathering the oil residues had undergone as
determined by their GC patterns. These resuits support the contention that
photo and bacterial degradation processes create a complex assemblage of
intermediate oxidation products of hydrocarbons that are bioaccumulated in
marine organisms.

80. Calambokidis, J., Buchanan, J.B., Steiger, G.H. and Evenson, J.R. 1991. Toxic
Contaminants in Puget Sound Wildlife: Literature Review and Recommendations for

Research and Monitoring. Environmental Protection Agency, Seattle, WA, Region X

Report EPA/910/9-91/0283, 109 pp.
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The report summarizes current knowledge of toxic contaminants in Puget
Sound wildlife and recommends future research and monitoring.

81. Chapman, P.M., Dexter, R.N. and Goldstein, L. 1987. Development of
monitoring programs to assess the long-term health of aquatic ecosystems. A model
from Puget Sound, USA. Marine Pollution Bulletin 18 (10): 521-527.

This paper describes an holistic approach to environmental monitoring
developed for Puget Sound which, in development, purpose, and application, is
broadly applicable to all nearshore marine environments.

82. Cloern, J.E. and Nichols, F.H. 1985. Time scales and mechanisms of estuarine
variability: A synthesis from studies of San Francisco Bay, California, USA.
Hydrobiologia 129 (1): 229-237.

Temporal variability in San Francisco Bay can be characterized by four time
scales (hours, days-weeks, months, years) and associated with at least four
mechanisms (variations in freshwater inflow, tides, wind, and exchange with
coastal waters). The best understood component of temporal variability is the
annual cycle, which is influenced by seasonal variations in freshwater inflow.
The winter season of high river discharge is characterized by large-scale
redistribution of the salinity field; enhanced density stratification and
gravitational circulation with shortened residence times in the bay; decreased
tissue concentrations of some contaminants (e.g., copper) in resident bivalves;
increased estuarine inputs of river-borne materials such as dissolved inorganic
nutrients, suspended sediments, and humic materials; redistributions of pelagic
organisms such as copepods and fish; low phytoplankton biomass and primary
productivity in the upper estuary; and elimination of freshwater-intolerant
species of macroalgae and benthic infauna from the upper estuary. Wind
speed, seasonal variations in the coastal ocean, and annual temperature cycles
modulate this river-driven annual cycle. The interannual variability in the Bay is
also correlated with freshwater inflow. Mechanisms of short-term variability,
episodic events, and long-term trends directly attributable to human activities
are not as well understood.

83. Coomes, C.A., Rosenthal, G.S., Ebbesmeyer, C.C. and Kurrus, K.A. 1989.
Puget Sound Environmental Atlas: View of an estuary. In: Oceans '89. The Global
Ocean. Vol. 1. Fisheries, Global Ocean Studies, Marine Policy and Education,
Oceanographic Studies. Oceans '89, Seattle, WA, 18-21 Sep. 1989. Marine
Technology Society, Washington, DC. Institute of Electrical and Electronics
Engineers, New York, NY Report IEEE-89CH2780-5, pp. 196-201.
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The Puget Sound Environmental Atlas includes physical environment, natural
resources, human use patterns, and poliution data and sources. Decision
making for regulatory codes and siting feasibility has been streamlined by
overlaying Atlas maps. This type of product in computerized form could aid
decision makers in other areas of the country.

84. Crecelius, E.A., Woodruff, D.L. and Myers, M.S. 1989. Survey of sediment
quality, contaminants in fish tissue, and incidence of fish disease in four non-urban
bays of Puget Sound. In: Oceans '89. The Global Ocean. Vol. 2. Ocean Pollution.
Oceans '89 Conference, Seattle, WA, 18-21 Sep. 1989. Marine Technology Society
and Institute of Electrical and Electronics Engineers, New York, NY, Report (no report
number), pp. 676-679.

Four non-urban bays of Puget Sound (Dyes Inlet, Gig Harbor, Port Angeles,
and Oak Harbor) were surveyed to characterize contamination problems.
Sediment samples were analyzed for contaminants and amphipod bioassays
were conducted. Flatfish were analyzed for contaminants, and livers of sole

- were examined for diseases or disorders. Some sediments contained elevated
levels of arsenic, cadmium, copper, lead, mercury, silver, zinc, PAH, PCB, and
tributyltin, but only a few sediments exceeded the Puget Sound Apparent Effect
Threshold (AET) sediment quality values for mercury, silver, and PAH. None of
the sediments tested by the amphipod bioassay indicated a toxic response.
Some fish muscle and liver tissue contained elevated levels of PCBs with the
highest concentration found in muscle tissue in English sole (Parophrys vetulus)
from Gig Harbor. Concentrations of PAH metabolites in bile indicated low to
moderate exposure to petroleum and combustion hydrocarbons.

85. Dickert, T.G. and Tuttle, A.E. 1985. Cumulative impact assessment in ,
environmental planning. A coastal wetland watershed example. Environmental Impact
Assessment Review 5: 37-64. California University Report CUIMR-R-85-031.

Watershed development on coastal wetlands offers an ideal context for
evaluating the land disturbance target approach to cumulative problems. A
model land use planning system that involved a time series approach was
developed for Elkhorn Slough in California. The approach included evaluation
of erosion susceptibility, measurement of land disturbance, establishment of a
land disturbance target, and comparison of existing and target land disturbance
values. |

86. Evans, D. 1991. Commencement Bay Cumulative Im'gact Study: Historic Review
of Special Aquatic Sites. Evans and Associates, Inc., Bellevue, WA, Report, 91 pp.
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The Commencement Bay Nearshore-Tideflats area has been designated as a
Superfund site by the EPA. Activities such as development, dredging, diking,
filling, and channelizing have resulted in loss of wetland habitat and degradation
of water quality. Resource agency and tribal recommendations were used to
produce the Cumulative Impact Study, which was designed to provide a
complete historic record of the area from the mid-1800’s through 1941.

87. Grenell, P. 1991. Non-regulatory approaches to management of coastal
resources and development in San Francisco Bay. Environmental Management and
Appropriate Use of Enclosed Coastal Seas - EMECS '90. Proceedings of International
Conference on the Environmental Management of Enclosed Coastal Seas '90 held in
Kobe, Hyogo Prefecture (Japan), 3-6 Aug. 1990. Goda, T., Prandle, D., Okaichi, T.,
Watanabe, M., Healy, T., Shapiro, H.A., Bell, W.H. and Wakeman N. (ed) Marine
Pollution Bulletln 23: 503-507

San Francisco Bay, California’s largest coastal water body, faces problems
which may be faced by other large, enclosed bodies of water. Management of
the bay’'s coastal resources, particularly the California State Coastal '
Conservancy’s experience as a non-regulatory problem-solving agency, may be
pertinent to situations which either have similar complex regulatory systems as
the Bay Area, or which face problems not amenable to regulatory solution.

88. Hayes, M.O., Hoff, R., Michel, J., Scholz, D and Shigenaka, G. 1992.
Introduction to Coastal Habitats and Biological Resources for Qil Spill Response.
NOAA, Seattle, WA, Coastal Monitoring and Bioeffects Assessment Division Report
HMRAD-92-4, 382 pp.

Possible physical, geological, and biological effects of oil spill behavior are
examined as a contribution to an effective oil spill response and cleanup in
coastal waters.

89. Leschine, T.M. 1990. Setting the agenda for estuarine water quality
management: Lessons from Puget Sound. Ocean and Shoreline Management 13 (3-
4): 295-313. Special issue: Responses to marine resource change/social sciences
perspective.

The Puget Sound Water Quality Authority has had agenda building as its
primary-mission. The Authority has become increasingly proactive, however, as
it has moved from consolidating gains made in other state and federal water
quality programs on behalf of Puget Sound to developing new initiatives aimed
at long-standing water quality problems. This paper details the interplay
between synoptic planning and strategic policy-making during the development
of the water quality management program developed through the 1980s.
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90. Long, E.R. 1985. Status and trends in sediment toxicity in Puget Sound. In:
Oceans '85. Ocean Engineering and the Environment. Vol. 2. Oceans '85
Conference, San Diego, CA, 12-14 Nov. 1985. Institute of Electrical and Electronics
Engineers, New York, NY, Report (no report number), pp. 919-925.

Multiple sediment bioassay methods were applied to over 600 sediment
samples to determine the toxicity of surficial sediments in Puget Sound. The
toxic spots were often associated with past dumping, nearby landfills, storm
drains, sewer overflows, or industrial discharges. Significantly toxic sites, those
from which the majority of the samples were toxic for over half of the types of
test, encompassed about four square miles of the bottom of the Sound and
represented about 0.2% of the U.S. portion of the Sound.

91. Long, E.R. and Buchman, M.F. 1990. Comparative evaiuation of selected
measures of biological effects of exposure of marine organisms to toxic chemicals. In:
Biomarkers of Environmental Contamination. Pp. 355-394. Lewis Publishers,
Chelsea, MI. ‘

Samples collected at field sites in the San Francisco Bay area and presumed to
represent a range in chemical contamination were analyzed for five types of
sediment toxicity tests: macrobenthos community composition; sediment
profiling photography; induction of hepatic aryl hydrocarbon hydroxylase;
induction of hepatic cytochrome P-450 enzymes; plasma steroid hormone
concentration; reproductive success; and incidence of micronuclei in’
erythrocytes of fish. The least and the most contaminated sites differed by
approximately an order of magnitude in the concentration of many analytes in
sediments. Larval development of Mytilus edulis was the most sensitive test.
The Rhepoxynius abronius test of survival had very high sensitivity. The suite
of total cytochrome measures in the fish livers were relatively sensitive.

92. Long, E.R. and Markel, R. 1992. Evaluation of the Extent and Magnitude of
Biological Effects Associated with Chemical Contaminants in San Francisco Bay,
California. National Ocean Service, Seattle, WA, Office of Ocean Resources
Conservation and Assessment Report NOAA-TM-NOS-ORCA-64, 111 pp.

In this report, data from several studies were assembled to provide an estimate
of the extent and severity of effects of chemical contaminants potentially toxic to
marine and estuarine organisms in sediments and biota of San Francisco Bay.
Data from the studies indicated that toxicant-related effects occur among some
of the resident biota of the estuary, but the data precluded an identification of
the spatial patterns. , '
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93. Lung, W.S., Martin, J.L. and McCutcheon, S.C. 1993. Eutrophication analysis of
embayments in Prince William Sound, Alaska. Journal of Environmental Engineering
119 (5): 811-824.

Fertilizers were used in the summer of 1989 to accelerate bacterial growth in a
bioremediation effort following the Exxon Valdez oil spill in Prince William
Sound. Mathematical models were used to quantify the eutrophication potential
in two selected embayments, Passage Cove and Snug Harbor. Mass transport
was determined, and eutrophication models were developed to simulate the
seasonal algal concentrations prior to fertilizer application. Nutrient-loading
scenarios based on different fertilizer application rates were developed to
investigate the impact. Model results and the data available indicated that no
increased algal growth would be expected following fertilizer application. -

94. MacDonald, D.A. 1989. A summary of status and trends in concentrations of

selected chemical contaminants and measures of biological stress in San Francisco

Bay. In: Oceans '89. The Global Ocean. Vol. 2. Ocean Pollution. Oceans '89

~ Conference, Seattle, WA, 18-21 Sep. 1989. Marine Technology Society and Institute
of Electrical and Electronics Engineers, New York, NY, Report, pp. 647-651.

Concentrations of selected chemical contaminants (Hg, Cd, Cu, Pb, Cr, Ag,
PAH, DDT, and PCB) and biological stress were measured in San Francisco
Bay as part of the NOAA National Status and Trends Program. Higher
concentrations of toxicants were found in peripheral harbors and waterways
than in the basins of the Bay. Available data for most measures of
contamination or effects did not indicate any long-term trends, but they
suggested possible recent decreases in Cd, DDT and PCB concentrations.
Only the sediment bioassay data showed a clear relationship between
contaminant concentrations and bio-effects. Overall, the recent
NOAA-generated data were similar to the historical data.

95. Malek, J. and Phillips, K. 1989. Managing uncertainty in the aquatic
environment. In: Oceans '89: The Global Ocean. Vol. 2. Ocean Pollution. Oceans
'89, Seattle, WA, 18-21 Sep. 1989. Marine Technology Society, Washington, DC.
Institute of Electrical and Electronics Engineers, New York, NY Report
IEEE-89CH2780-5, pp. 457-460. :

Uncertamtles inherent in regulatory decisions for dredged material dlsposal are
identified. The paper describes an integrated approach to addressing
uncertainties in aquatic disposal of dredged material in Puget Sound. This
-approach stresses programmatic rather than case-by-case decisions and
recognizes the need for multi-agency cooperation and consensus in addressing
complex issues.
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96. Malins, D.C., McCain, B.B., Landahl, J.T., Myers, M.S., Krahn, M.M., Brown,
D.W.,, Chan, S.L. and Roubal, W.T. 1988. Neoplastic and other diseases in fish in
relation to toxic chemicals: An overview. Aguatic Toxicology 11 (1-2): 43-67

Correlatlons between prevalences of hepatic neoplasms in bottom-dwelllng
marine fish, such as English sole (Parophrys vetulus), and concentrations of
toxic chemicals in sediments and bottom fish were investigated in Puget Sound
over a five-year period. Statistically significant correlations were found between
hepatic neoplasms and sediment concentrations of aromatic hydrocarbons, and
concentrations of metabolites of aromatic compounds in the bile. Laboratory
studies also showed that high molecular weight aromatic hydrocarbons play a
significant role in the etiology of hepatic tumors in bottom-dwelling fish.
Associations between chemical exposures and diseases in other marine
species from southern California and Boston Harbor are discussed, and similar
relationships between liver and skin neoplasms in selected bottom feeding fresh
water species and sediment-associated chemicals are presented.

97. McCreary, S., Twiss, R., Warren, B., White, C., Huse, S., Gardels, K. and
Roques, D. 1992. Land use change and impacts on the San Francisco estuary.
Coastal Management 20 (3): 219-253.

This article reports on the methods, findings, and policy implications of a major
study entitled "The Effects of Land Use Change and Intensification on the San
Francisco Estuary." The impacts of future growth on wetlands, streams, and
water quality were estimated on a region-wide basis by means of a geographic
information system. Only 18 of 111 jurisdictions within the estuary study region
have specific ordinances to protect streams and wetlands. The results of the
study suggest that improvements are needed in the goals, management
strategies, and institutional arrangements for the San Francisco estuary. The
study recommends that a specific focus on estuarine resource protection be
incorporated in any new growth management legislation enacted in California.

98. Mearns, A.J., Matta, M., Shigenaka, G., MacDonald, D.A., Buchman, M., Harris,
H., Golas, J. and Lauenstein, G. 1991. Contaminant Trends in the Southern
Callfornla Bight: Inventory and Assessment. NOAA Technical Memorandum NOS
ORCA 62, 389 pp. + Appendices.

99. Miller, B.S., Moulton, L.L. and Stadler, J.H. 1991. Long-Term Trends in Puget
Sound Marine Fishes: Selected Data Sets. Washington University, Seattle, WA,
Fisheries Research Institute Report FRI-UW-9105, 50 pp. Environmental Protection
Agency, Seattle, WA, Region X Report EPA/910/9-91/010, 50 pp.
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The report presents the results of an analysis of long-term trends in marine
fishes of Puget Sound based on three existing data sets: geographical
distribution data, research beach seine data, and research trawi data. The
authors suggest that more non-economically important fish species should be
monitored in order to separate trends due to fishery pressures from those that
are environmentally dnven

100. Mongeau, J. 1985. Population policies in California’s coastél zone. In: 1984-
1985 Trainee Report. University of Southern California Sea Grant Report
SCU-T-85-001, pp. 17-18.

101. Monroe, M. 1991. Environmental activism in the San Francisco Bay Estuary.
Environmental Management and Appropriate Use of Enciosed Coastal Seas - EMECS
'90. Proceedings of International Conference on the Environmental Management of
Enclosed Coastal Seas '90 held in Kobe, Hyogo Prefecture (Japan), 3-6 Aug. 1990.
Goda, T., Prandle, D., Okaichi, T., Watanabe, M., Healy, T., Shapiro, H.A., Bell, W.H.
and Wakeman, N. (ed.). Marine Pollution Bulletin 23: 607-611.

This paper briefly describes the San Francisco Bay Estuary and its
modifications, problems associated with habitat loss and degradation, pollutants,
freshwater diversion, and dredging. Several examples are given of activities of
environmental groups addressing these problems.

102. Myers, M.S., Landahl, J.T., Krahn, M.M. and McCain, B.B. 1991. Relationships
between hepatic neoplasms and related lesions and exposure to toxic chemicals in
marine fish from the U.S. West Coast. Presented at Symposium on Chemically
Contaminated Aquatic Food Resources and Human Cancer Risk, Research Triangle
Park, NC, 29-30 Sep. 1988. Environmental Health Perspectives 90: 7-15.

English sole (Parophrys vetulus) that inhabit polluted waterways and
embayments of Puget Sound are affected with hepatic lesions and neoplasms.
In wild English sole, exposure to certain hepatotoxic and hepatocarcinogenic
xenobiotic compounds in the marine environment has shown significant and
consistent statistical associations between leveis of aromatic hydrocarbons in
sediment and prevalences of these liver lesions. Hepatic lesions have also
been seen in white croaker (Genyonemus lineatus) from contaminated marine
sites near Los Angeles, California.

103. Pastorak, R. and Ginn, T. 1987. Action-assessment strategy for toxic
contamination problems in urban embayments of Puget Sound. In: Proceedings of
the Tenth National Conference, Estuarine and Coastal Management Tools of the
Trade. New Orleans, LA, 12-15 Oct. 1986. Lynch, M.P. and McDonaId K.L. (ed.).
Vol. 1, p. 348.




West Coast and Alaska Ecosystems 31

Examples of an action-assessment method for identifying and ranking problem
areas in Elliott Bay, Commencement Bay, and Everett Harbor are presented.
The approach relies on identification of toxic hot spots using a
weight-of-evidence concept.and data on sediment contamination,
bioaccumulation (body burdens in marine organisms), sediment toxicity to the
amphipod Rhepoxynius abronius, abundance of benthic macroinvertebrate taxa,
and prevalence of liver lesions in English sole. Once problem areas have been
identified, they are ranked, and sources of problem chemicals are evaluated.
Potential remedial alternatives are developed through workshop sessions with
regulatory and resource-management agencies. '

104. Pritchard, P.H. 1991. Bioremediation as a technology: Experiences with the
Exxon Valdez oil spill. Journal of Hazardous Materials 28: 115-130.

In Prince William Sound, the eddition of fertilizers increased the natural rate of
biodegradation of oil from the Exxon Valdez.

105. PTI Environmental Services, Bellevue, WA. 1991. Pollutants of Concern in
Puget Sound. Environmental Protection Agency, Seattle, WA, Region X Report
EPA/910/9-91/003, 127 pp.

The report, which replaces and updates the 1986 User's Manual for the
Pollutant of Concern Matrix, includes regulatory status, analytical
considerations, criteria, guidelines, regulatory action levels, sources, and
concentrations of 64 poliutants in Puget Sound. Each pollutant is described in
a narrative which contains information on exposure routes and risks, and
sources and fate in the environment. The report is useful for permit writers
and reviewers, environmental impact statement writers and reviewers, and
_resource managers.

106. Rensel Associates, Seattle, WA. 1991. Nutrients and Phytoplankton in Puget
Sound. Environmental Protection Agency, Seattle, WA, Reglon X Report EPA/910/9-
91/002, 156 pp.

The report summarizes the current knowledge concerning nutrient-
phytoplankton relationships in Puget Sound and discusses water-quality
problems associated with increased nutrients and phytoplankton blooms. Some
of the results include increased paralytic shellflsh poisoning and fish kills in
mariculture facilities.

107. Rote, J.W. 1985. Science and the management of San Francisco Bay. In:
Proceedings of the Tampa Bay Area Scientific Information Symposium. Tampa Bay,
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FL, 3-6 May 1982. Treat, S.F., Simon, J.L., Lewis, R.R., Il and Whitman, R.L. (ed.).
Florida Sea Grant Program Report FSGR-65, pp. 1-6.

108. Salazar, M.H. and Salazar, S.M. 1990. Musssels as bioindicators: A case study
of tributyltin effects in San Diego Bay. Proceedings of the 17th Annual Aquatic
Toxicology Workshop, pp. 47-75. ' _

As part of a Navy research program, the effects of tributyltin (TBT) antifouling
coatings were investigated on mussels. Seasonal mussel transplants and
chemical sampling showed temporal and spatial variability in TBT, and the
effects of TBT on growth, bioaccumulation, and survival were reported.

., 109. Stein, J.E., Collier, T.K., Reichert, W.L., Casillas, E., Hom, T. and Varanasi, U.
1993. Bioindicators of contaminant exposure and sublethal effects in benthic fish from
Puget Sound, WA, USA. Marine and Environmental Research 35: 95-100. '

110. Varanasi, U., Chan, S.L., McCain, B.B., Schiewe, M.H. and Clark, R.C. 1988.
National Benthic Surveillance Project: Pacific Coast. Part I: Summary and Overview of
the Results for Cycles | to Il (1984-86). NOAA Technical Memorandum NMFS
F/NEC-156, 64 pp.

The distribution of chemical contaminants sampled during 1984-1986 has been
incorporated into a database. These contaminants include selected aromatic
“hydrocarbons, PCBs, organochiorine insecticides and metals in surficial
sediments and in liver tissue, bile, and stomach contents of selected
bottom-feeding fish. This technical memorandum, the first part of a two-part
report which summarizes the results of the first three years of the West Coast
portion of the National Benthic Surveillance Project, is an overview of findings.
The highest concentrations of most sediment-associated contaminants were
present in the highly urbanized areas and contaminants were bioavailable to
indigenous marine species.

111. Varanasi, U., Chan, S.L., McCain, B.B., Schiews, M.H. and Clark, R.C. 1989.
National Benthic Surveillance Project: Pacific Coast. Part Il: Technical Presentation of
the Results for Cycles | to 11l (1984-86). NOAA Technical Memorandum NMFS
F/NEC-170, 248 pp. Available from the National Technical information Service,
Springfield, VA.

This technical memorandum, second part of a two-part report, summarizes the
results of the first three years of the West Coast portion of the National Benthic
Surveillance Project. Detailed descriptions of sampling strategies, analytical
methods, and data are presented. The highest concentrations of most
sediment-associated contaminants were present in the highly urbanized areas
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and contaminants were bioavailable to indigenous marine species. No
correlation was found between concentrations of most of the measured metals
in sediment and in liver tissue of the target fish species. Of ali the sites
sampled, the most contaminated sites were located in Commencement Bay
(Tacoma), San Diego Bay, Elliott Bay (Seattle), and San Pedro Bay (Los
Angeles/Long Beach).

112. Varanasi, U., McClain, B.B., Stein, J.E. and Chan, S.L. 1993. Effects of coastal
pollution on living marine resources. In: Transactions of the Fifty-Eighth North
American Wildlife and Natural Resources Conference. Washington, DC, 19-24 Mar.
1993, pp. 271-286.

113. Williams, P.B. 1989. Managing freshwater inflow to the San Francisco bay
estuary, California, USA. Requlated Rivers Research and Management 4 (3): 285-
298. ' '

The watershed of California’s Central Valley drains into San Francisco Bay.
The water resources of the Valley have been intensively exploited, particularly
in the last 50 years, with the construction of dams and large-scale irrigation
systems. These water diversions are having adverse effects on the estuarine
ecosystem, including declines in the economically significant anadromous
fishery. Growing recognition of the problem has led the California state agency
that governs water allocation to consider applying operating conditions on the
upstream reservoirs in order to provide sufficient freshwater inflows in the
estuary to maintain the estuarine ecosystem. Freshwater flow and salinity
standards have been proposed and are described in this paper. These flow
requirements are based on extensive research on the role of freshwater inflow
on estuarine hydrodynamics and on the estuarine ecosystem.
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114. Brooks, J.M., Wade, T.L., Dennicutt, M.C., Weisenburg, D.A. and Wilkinson, D.
1992. Toxic Contaminant Characterization of Aquatic Organisms in Galveston Bay: a
Pilot Study. Galveston Bay National Estuary Program Report GBNEP-20, 352 pp.

Trace contaminants were analyzed in five species of edible fish and shellfish
from four sites in Galveston Bay. The trace contaminants included heavy
metals, polynuclear aromatic hydrocarbons, pesticides, and PCBs. The
analyses showed that oyster and crab tissues contained more trace
contaminants than did fish tissues.

115. Cairns, S. 1992. Distribution of Selected Fish Species in Tampa Bay.
Environmental Protection Agency, St. Petersburg, FL, Tampa Bay National Estuary
Program Report TBNEP-05-92, 62 pp.

Ten fish species were selected for distribution analysis in Tampa Bay.
Extensive spring and fall samplings were conducted, and an index of relative
abundance was developed that described zero, low-to-medium, and high catch-
per-unit-effort in one-degree grids of latitude and longitude. Analyses showed
_that several species concentrated in tributaries during one or more seasons.

116. Dowgiallo, M.J. (ed.). 1994. Coastal Oceanographic Effects of Summer 1993
Mississippi Flooding. Special NOAA Report, 76 pp. NOAA Coastal Ocean
Office/National Weather Service, Silver Spring, MD.

The Great Flood of 1993 inundated over 15 million acres in nine states and had
adverse effects on the population, on the economy of the region, and on the
natural environment. The flood event was exceptional due to the combination
of the preceding persistent wet meteorological pattern, severity, off-season
occurrence (floods generally occur in spring), duration, and damage. The flood
sent large volumes of fresh water down the Mississippi during a time of year
normally characterized by lower flows. Higher stream-flow in the lower
Mississippi River caused higher surface water temperatures and lower salinities
offshore. As a result of the increased stream flow, overall loading of nutrients
and agricultural herbicides was greatly increased. Increased nutrient loading
was followed by increased phytoplankton biomass in the coastal waters
adjacent to the Mississippi and Atchafalaya River outflows. Death and
decomposition of the phytoplankton caused hypoxic bottom waters of the
Louisiana coast in July 1993 that were approximately twice as large as the
average hypoxic area mapped since 1985.
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117. Environmental Protection Agency. 1990. The Environmental and Economic
Status of the Guif of Mexico. Proceedings of the Symposium. New Orleans, LA, 2-5
Dec. 1990, 186 pp. Environmental Protection Agency, Gulf of Mexico Program. Office,
- Stennis, MS.

118. Fay, R.R., Sweet, S. and Wilson, R.J. 1991. Shoreline Survey for Unpermitted
Discharges to Galveston Bay. Galveston Bay National Estuary Program Report
GBNEP-12, 50 pp.

‘Low altitude aerial surveys and shallow draft small boat surveys were used in a
pilot study to determine the extent of unpermitted discharges along 159 miles of
shoreline. Nine shoreline types were surveyed. The locations of both permitted
and unpermitted discharges were documented.

119. Foldman, L., Hosking, W., Lowery, T. and Skupien, L.A. 1987. Mobile Bay: An
Update. Executive Summary of the Symposium on the Natural Resources of the
Mobile Estuary. Mississippi-Alabama Sea Grant Consortium, Ocean Springs, MS
Report MASGP-87-032, 28 pp.

The report describes Mobile Bay and summarizes water quality, wetlands
losses, waste discharges, biological diversity, land acquisition, education,
recreation and tourism, navigation and industry, residential and commercial
development, transportation, zoning, and coastal programs.

120. Haddad, K.D., McGarry, G.A, Matheson, R.E., Rydene, D.A. and Peters, K.M.
1990. Marine Resources Geographic Information System and Fishery Resources.
National Oceanic and Atmospheric Administration, Washington, DC, Office of Ocean
and Coastal Resource Management, and Florida State Department of Environmental
Regulation, Tallahassee, Office of Coastal Management, Final Report, 263 pp.

The report summarizes the activities associated with the implementation of the
Marine Resources Geographic Information System for the Little Manatee River
watershed in the Tampa Bay area. The GIS includes a SPOT base map, 1988
land use and land cover, FEMA flood maps, soils, future land-use
plan,elevation, habitat cover, transportation, and hydrology. Results indicate
that the Little Manatee River responds to salinity change, and alterations in
water flow caused by drought can impact fish distribution.

121. Hochberg, R.J., Weisberg, S.B. and Frithsen, J.B. 1992. Design of a Basin-
wide Monitoring Program for the Tampa Bay Estuary. Environmental Protection
Agency, St. Petersburg, FL, Tampa Bay National Estuary Program Report TBNEP-09-
92, 92 pp.




Gulf Coast Ecosystems 37

A Comprehensive Conservation and Management Plan (CCMP) is being
developed by the Tampa Bay National Estuary Program to recommend
management actions for protecting the estuary. The report defines the
objectives of a monitoring program, including indicators and a sampling design,
and identifies how existing monitoring programs can be incorporated and/or
modified.

122. Johnson, A.F., Muller, J.W. and Bettinger, K.A. 1991. Assessment of Florida's
Remaining Coastal Upland Natural Communities: Panhandie. Final report. Florida
Natural Areas Inventory Report, 145 pp. Sponsored by National Oceanic and
Atmospheric Administration, Washington, DC, Office of Ocean and Coastal Resource
Management, and Florida Department of Natural Resources, Tallahassee.

Existing data on 20-acre or larger occurrences of certain coastal upland natural
communities were identified and entered into the Florida Natural Areas
Inventory (FNAI). Field surveys were conducted on 34 sites in panhandle
Florida, and data were collected on plant species, community structure,
presence or absence of uninterrupted transitions between communities, degree
of invasion by exotic species, and physical disturbance. Sites were then
compared and ranked. All 19 sites in public ownership were ranked as good
and eight were ranked excellent; of the 15 sites in private ownership, seven
were ranked excellent and seven as good. The major coastal upland
community not well represented on public lands was oak scrub, which occurred
on five of the seven sites in private ownership that were ranked as excellent.
Five rare plant species were found in this sector of the coast.

123. Johnson, A.F. and Muller, J.W. 1992. Assessment of Florida’s Remaining
Coastal Upland Natural Communities: Southwest Florida. (March 1992). Final report.
Florida Natural Areas Inventory Report, 161 pp. Sponsored by National Oceanic and
- Atmospheric Administration, Washington, DC. Office of Ocean and Coastal Resource
Management, and Florida Department of Natural Resources, Tallahassee.

Existing data on 20-acre or larger occurrences of certain coastal upland natural
communities were identified and entered into the Florida Natural Areas
Inventory (FNAI). Field surveys were conducted on 52 sites in southwest
Florida, and data were collected on plant species, community structure,
presence or absence of uninterrupted transitions between communities, degree
of invasion by exotic species, and physical disturbance. Sites were then
compared and ranked. Fifteen sites in public ownership were ranked as good
and 16 were ranked excellent; of the 22 sites in private ownership, six were
ranked excellent and eight were ranked as good.
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124. Killam, K.A., Hochberg, R.J. and Rzemien, E.C. 1992. Synthesis of Basic Life
Histories of Tampa Bay Species. Environmental Protection Agency, St. Petersburg,
FL, Tampa Bay National Estuary Program Report TBNEP-10-92, 255 pp.

The purpose of the Tampa Bay National Estuary Program is to characterize
habitat types favorable to the endemic fish and wildlife species. The
information will be used to determine strategies for habitat restoration and
protection. Two general life history patterns have emerged from the species
summaries; some species remain in the estuary during their entire life cycle,
while others spawn outside the estuary and the eggs, larvae, or juveniles are
swept back into the estuary by the tides or currents. In both situations, the
estuary serves as a nursery and development area.

125. Lewis, R.R. and Estevez, E.D. 1988. Ecology of Tampa Bay, Florida: An
estuarine profile. Mangrove Systems, Inc., Tampa, FL. Biological Report 85(7.18),
132 pp. Available from the National Technical Information Service, Springfield, VA.
22161, as PB89-130488.

Tampa Bay is Florida's largest open-water estuary and one of the most highly
urbanized. This report synthesizes many years of scientific investigation into
Tampa Bay’s geology, hydrology and hydrography, water chemistry, and biotic
components. The estuary is a phytoplankton-based system, with mangroves
being the second most important primary producer. Benthic organisms are
‘abundant and diverse, although in parts of the bay the benthos consists of
relatively few opportunistic and pollution-tolerant species. The estuary provides
“habitat for the juveniles and adults of many commercial and recreational fishery
species. As a result of urbanization and industrialization, significant declines
have occurred in intertidal wetlands and seagrass meadows, circulation and
flushing have changed, and water quality has declined.

126. Long, E.R., MacDonald, D. and Cairncross, C. 1991, Status and Trends in
Toxicants and the Potential for Their Biological Effects in Tampa Bay, Florida.
National Ocean Service, Seattle, WA, Office of Ocean Resources, Conservation, and
Assessment Report NOAA-TM-NOS-OMA-58, 85 pp.

The report provides a synthesis and evaluation of information from many
surveys and programs concerning the concentrations of selected toxicants in
sediments and biota, and estimations of the biological effects that may result or
have resulted from exposure of biota to these toxicants. :

127. Lowery; T.A. 1987. Symposium on the Natural Resources of the Mobile Bay
Estuary. Mississippi-Alabama Sea Grant Consortium, Ocean Springs MS Report
MASGP-87-007, 218 pp.
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The report includes fisheries research and management; benthic and wetland
resources; habitat preservation, restoration, and mitigation; educational efforts;
hydrography; circulation; water quality; and pollutants of Mobile Bay estuary.

128. NOAA AOML Ocean Chemistry Division. 1993. The Proceedings of a
Workshop on Future Research, Monitoring and Modeling of Coastal Interactions in the
Northern Guif of Mexico. Miami, FL, 2-3 Feb. 1993, 54 pp.

This document presents the consensus of a workshop to asses the results of
the Nutrient Enhanced Coastal Ocean Productivity (NECOP) program in the
northern Guif of Mexico in terms of NOAA’s management responsibilities. The
environmental perturbations and their consequences were described as three
linked levels: exposure/inputs; primary ecosystem responses, and
impacts/integrative outputs. Based on workshop discussions and Working
Group reports, a new program entitied the Mississippi-Atchafalaya Coastal
Interaction Initiative (MACII) was proposed. In the new program, research
efforts would identify ecosystem response parameters and define appropriate
space and time scales; monitoring efforts would assemble date sets of varied
spatial scales and short and long-term time series measurements; and
modeling efforts would refine the NECOP model.

129. NOAA Coastal Ocean Program Office. 1992. Nutrient Enhanced Coastal
Ocean Productivity: NECOP Workshop Proceedings. Louisiana Universities Marine
Consortium, Oct. 1991. Texas A&M University Sea Grant Publication TAMU-SG-92-
109, 153 pp.

In 1989, NOAA initiated NECOP as the first field effort of the Coastal Ocean
Program. The long-term goal of NECOP is to conduct generic studies of
nutrient loading to ecosystems of the coastal U.S. Field work began in summer
1990 in the shelf waters of Louisiana and Texas influenced by the Mississippi
and Atchafalaya River (MAR) system. This report summarizes the observations
and preliminary interpretations presented at the October 1991 workshop.
NECORP includes monitoring and process studies, as well as a modeling effort.

130. Osborn, M., Chai, P., Green, A., Lin, J. and Loeffler, C. 1992. Status and
Trends of Selected Living Resources in the Galveston Bay System. Environmental
Protection Agency, Austin, TX, Galveston Bay National Estuary Program Report
GBNEP-19, 472 pp. -

The report attempts to assess the relative health of the Galveston Estuary
ecosystem by evaluating the increases and declines of selected endemic
species. The species were selected based on their ecological use in the
system or on their economic importance.
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131. Ramsay, M., Boynton, W. and Clark, P. 1992. Framework for Characterization
(Revised Final Report March 1992). Environmental Protection Agency, St.
Petersburg, FL, Tampa Bay National Estuary Program Report TBNEP-01-92, 64 pp.

Prior to the development of the Comprehensive Conservation and Management
Plan for the Tampa Bay National Estuary Program, the problems of the bay
must be identified and linked to causes. This process is called characterization.
Characterization workshops held in June and July 1991 focused on living
resources and water quality deterioration.

132. Reynolds, J.E. and Patton, G.W. 1985. Marine mammals, reptiles and
amphibians of Tampa Bay and adjacent coastal waters of the Gulf of Mexico. In:
Proceedings of the Tampa Bay Area Scientific Information Svmosmm May 1982.
Florida Sea Grant College Report 65, pp. 448-459.

133. Wade, D.L. and Janicki, A.J. 1992. Compendium of Current Monitoring .
Programs in Tampa Bay and its Watershed. Environmental Protection Agency, St.
Petersburg, FL, Tampa Bay National Estuary Program Report TBNEP-02-92, 96 pp.

Ongoing, recently suspended, and proposed monitoring programs for Tampa
Bay and its watershed were identified and summarized. The status, objectives,
approach, sample selection method, and level of sampling effort were described
for each program:. :

134. Williams, S.J. and Sallenger, A.H. 1990. Loss of coastal wetlands in Louisiana:
Cooperative research to assess the critical processes. In: Federal Coastal Wetland
Mapping Programs. A report by the National Ocean Pollution Policy Board's Habitat
Loss and Modification Working Group. Fish and Wildlife Service Biological Report 90
(18): 139-144.

The coastal plain of Louisiana contains 40% of the tidal wetlands in the
contiguous 48 states. The barrier islands that provide a natural buffer for
Louisiana’s deltaic plain environments are eroding at a rate of 20 m/yr, while
wetlands losses are about 100 km%yr. In response to these problems and the
lack of understanding of the processes causing erosion and land loss, the U.S.
Geological Survey has, since 1986, conducted field investigations in Louisiana.
Research elements included in the studies of Louisiana’s coastal barriers and
wetlands are: (1) the shallow geologic framework; (2) documentation by maps
and aerial photographs of the physical changes that have occurred during the
past 135 yrs; (3) measurements of several critical processes in the coastal zone
and in a typical sediment-starved or sediment-rich basin; and (4) transfer of the
results and findings to coastal resource managers.
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135. Woodward-Clyde Consultants. 1985. Southwest Florida Shelf Ecosystems
Study. Year 2. Volume 1. Executive summary. OCS Report, Minerals Management
Service MMS/GM-85/0060, 96 pp.

Benthic communities and habitats off southwest Florida from Florida Bay
northward to Charlotte Harbor, in depths from 20 to 200 meters, were studied.
Both "live" and soft bottom regions were sampled using conventional trawis,
dredges, and grabs. Habitats were described along six transects using
underwater television cameras, still cameras, side-scan-sonar, and shallow
subbottom profilers. Sediments were analysed for total organic carbon,
carbonate, grain size, hydrocarbons, and trace metals. Water column
descriptions included dissolved oxygen, salinity, and temperature; photometer
and transmissivity profiles; and analyses of nutrients, chlorophyli, and yellow
substance.



1D. GREAT LAKES COASTS ECOSYSTEMS

136. Allan, R.J. and Ball, A.J. 1990. Overview of toxic contaminants in water and
sediments of the Great Lakes. Water Pollution Research Journal of Canada 25 (2): 1-
309. .

This review of selected toxic chemical concentrations in the water and
sediments of the Great Lakes and their connecting channels includes sources,
pathways, and fate of the chemicals, and a history of contamination. Lead,
- mercury, cadmium, arsenic, DDT and metabolites, dieldrin, lindane, mirex,
toxaphene, dioxins, furans, and PCBs are discussed.

137. Alles, D.J. and Dworsky, L.B. 1990. Breaking the incrementalist trap: achieving
unified management of the Great Lakes ecosystem. In: Interational and
Transboundary Water Resources Issues. American Water Resources Association,
Bethesda, MD, pp. 213-227.

In normal times only small changes in policy can find agreement, but policy
change windows occur when the sense of crisis is great and it can be expected
that there will be support to act and to ignore at least some objections that
would become road blocks in normal times. A definition of the Great Lakes as
an ecosystem and the application of that definition suggests the basis for the
development of policy windows as well as the current need for issue resolution.
Two efforts currently provide new opportunities to manage the Great Lakes as
an integrated ecosystem: the wide ranging effort of the International Joint
Commission (IJC), and the carrying out of its responsibilities of the Great Lakes
Water Levels Reference; and the creation of an Ecosystem Study Board to gain
a Great Lakes ecosystem perspective that is not tied to a specific issue.

138. Amacher, G.S., Brazee, R.J., Bulkley, J.W. and Moll, R.A. 1988.
Interdisciplinary Approach to Valuation of Michigan Coastal Wetlands. Michigan
Institute of Water Research, E. Lansing, Technical Report 88-G1429-02, 101 pp.

Because of the continuing loss of wetlands, there is a need to apply proper
economic methods to value them. This study establishes three requirements to
produce accurate values for coastal wetlands: incorporation of ecology and
economics; applicability to different regions and sites, and capability of
addressing multiple sites simultaneously. In the article, attempts are made to
apply six market and non-market valuation techniques for the purpose of
valuing the biological and economic functions of Michigan’s coastal wetlands.
These methods are the environmental quality as input, implicit price hedonics,
energy analysis, contingent valuation, travel cost, and property hedonics.
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139. Amacher, G.S., Brazee, R.J., Bulkley, J.W. and Moll, R.A. 1989. Application of
Wetland Valuation Technigues: Examples from Great Lakes Coastal Wetlands.
Michigan Institute of Water Research East Lansing, Technical Report 88-G1569-02,

48 pp.

Because previous valuation studies of Michigan’s coastal wetlands failed to
value individual wetland ecological functions and used improper techniques to
derive wetland values, Michigan wetlands have been undervalued. This report
used existing Michigan wetland data and proper economic methods to value
recreational fishing, commercial fishing, and real estate benefits for Lake St.
Clair and Saginaw Bay wetlands. Wetland values calculated in this report are
better than in previous work, but additional data are required to develop more
accurate values. Required modifications of existing market and non- market
valuation procedures are discussed.

140. Bicknell, D.J. 1992. Ranking Great Lakes persistent toxms Water Env:ronment
and Technology 4 (7): 50-55.

The International Joint Commission-Great Lakes Water Quality Board has
recommended the virtual elimination of persistent toxics (PTs) to the Great
Lakes Basin ecosystem. As one step toward fulfilling the final objectives, the
pollution prevention plan requires the determination of those PTs that are of
greatest risk to the quality of the Great Lakes system. General Motors has
developed a system that uses toxicity, persistence, and fate factors to rank
PTs. After specific factors and fate-group weight values have been selected, a
PT can be ranked. PT ranking indicates that halogenated polycyclic
hydrocarbons, such as many pesticides, are the greatest concern to Great
Lakes water quality. These PTs have three common features: medium to high
toxicity, long half-lives, and high bioaccumulation values.

141. Caldwell, L.K. 1987. Implementing an ecological approach to basin-wide
management. In: Abstracts of Papers, 153rd National MeeLg AAAS. Chicago, IL,
14-18 Feb. 1987, p. 31.

Article I(g) of the Great Lakes Water Quality agreement of 1978 between
Canada and the United States defined the Great Lakes ecosystem and
declared that "...restoration and enhancement of the boundary waters cannot be
achieved independently of other parts of the Great Lakes Basin ecosystem with
which these waters interact." The implementation of the Agreement, however,
has been delayed because management of the Lakes is inherently social and
political, and not strictly technical or scientific. Nevertheless, Canada and the
United States are formally committed to the Basin-wide ecosystem approach to
management policy for the Lakes.
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142. Carter, D.S. and Hites, R.A. 1992. Fate and transport of Detroit River derived
pollutants throughout Lake Erie. Environmental Science and Technology 26 (7): 1333-
1341. '

The fate and transport of Detroit River derived sediment-bound pollutants in
Lake Erie were investigated by the analysis of 2,4-di-tert-pentylphenol (24DP),
an unusual sediment-bound pollutant originating from a single point source on
the Trenton Channel of the Detroit River. When 24DP depositional histories
were determined in 25 dated sediment cores taken throughout Lake Erie in
1988-9, 24DP was found in sediments throughout the lake from the mid-1930s
on. Maximum deposition occurred in 1966-1970 in all three basins of the lake.
Mass balance was applied in a three-compartment model to determine pollutant
accumulation rates in each basin and inter-basin transport rates. About 73% of
Detroit River derived, sediment-bound pollutants accumulated in the western
basin of Lake Erie (especially within 20-30 km of the mouth of the river); about
20% accumulated in the central basin, and approximately 5% accumulated in
the deep eastern basin. ‘

143. Depinto, J.V. 1991. State of the Lake Ontario ecosystem. Introduction to an
ecosystem. Perspective on a vital resource. Canadian Journal of Fisheries and
Aquatic Sciences 48 (8): 1500-1502.

This paper provides an overview of the physical, toxic, resources, management,
economic, and aesthetic aspects of Lake Ontario. It aiso serves as an
introduction to a compendium of ten papers which form the basis of a new
ecosystem perspective for Lake Ontario.

144. Donahue, M.J. 1986. Institutional Arrangements for Great Lakes Management.
Past Practices and Future Alternatives. Michigan Univ., Ann Arbor. Ph.D.
Dissertation, 551 pp. Available from University Microfilms International, Ann Arbor, Mi
48106, Order No. 8702720.

Institutional arrangements for regional resource management in the Great
Lakes Basin were analyzed in light of five objectives: provision of a historical
perspective in the United States and Canada; identification of organizational
characteristics and management strategies; exploration of the linkages between
the components of the Great Lakes institutional ecosystem and identification of
means for strengthening them; development of essential guidelines and
organizational criteria for a viable institution or set of institutions; and design of
altemative institutional arrangements to encourage the orderly and informed
evolution of the Great Lakes institutional ecosystem. Theoretical and applied
literature, personal interviews, a questionnaire survey, and observation and
analysis of relevant institutions served as the information sources.
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145. Donahue, M.J. 1987. The "institutional ecosystem” for Great Lakes
management: Elements and interrelationships. In: Abstracts of Papers 153rd Natlonal
Meeting AAAS. Chicago, IL, 14-18 Feb. 1987, p. 30.

The Great Lakes system is a shared, multipurpose resource used and managed .
at every level from local to international. Two federal governments, eight states
and two provinces share the basin and hundreds of governmental entities are
charged with some aspect of the resource management task. The institutional
ecosystem is explored in this paper, focussed on the elements and inter-
relationships; the rationale for institutional complexity; the importance of
institutional considerations in shaping the region’s resource and economic
profile; the strengths and weaknesses of present arrangements; and proposals
and prospects for institutional revision.

146. Environment Canada, Ottawa. 1991. Toxic Chemicals in the Great Lakes and
Associated Effects. Vol. 1. Contaminant Levels and Trends. Department of Fisheries
and Oceans, Ottawa, and Health and Welfare Canada, Ottawa, Report SSC- EN37-
95/1990-1E, 498 pp.

The concentrations of lead, mercury, cadmium, arsenic, DDT and metabolites,
dieidrin, alpha-BHC, lindane, mirex, toxaphene, benzo(a)pyrene, dioxins and
furans, HCB, HCBD, and PCBs are summarized in Great Lakes water,
sediments, invertebrates, fish, wildlife, and humans. The history of
contamination and the sources, pathways, and fate of the chemicals are
described.

147. Environment Canada, Ottawa. 1991. Toxic Chemicals in the Great Lakes and
Associated Effects. Vol. 2. Effects. Department of Fisheries and Oceans, Ottawa,
and Health and Welfare Canada, Ottawa, Report SSC-EN37-95/1990-1E, 273 pp.

The effects of persistent toxic chemicals are reviewed in fish, wildlife, and
humans, and a synthesis is presented of the data in the two volumes.

148. Evans, D.O., Warren, G.J. and Cairns, VW 1990. Assessment and
management of fish community health in the Great Lakes: Synthesis and
recommendations. Journal of Great Lakes Research 16 (4): 639-669.

Fish community health is being studied as a conceptual framework for
assessing the effects of toxic chemicals and other anthropogenic influences on
fish communities in the Great Lakes. The methods employed reflect the
diversity of stressors operating on the fish communities, but they have been
applied within relatively narrow disciplinary perspectives. There is a need for
broader perspectives and interdisciplinary investigation of the effects of
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stressors. A field-oriented epidemiological approach is recommended for
monitoring and assessing fish community health, supported by trans-disciplinary .

- investigative teams for resolving ecosystem problems. The Areas of Concern
under Annex 2 of the 1978 Great Lakes Water Quality Agreement are
suggested as sites for experiments involving deliberate manipulation of
ecosystem processes, not only to rehabilitate these areas, but also to improve
understanding of the structural and functional properties of these systems, and
to provide feedback for adjustment of the selected management options.

149. Fetterolf, CM Jr. 1985. Ecosystem Management and Institutions: Great
Lakes. In: Programs and Abstracts, 28th Conference on Great Lakes Research.
Milwaukee, W1, 3-5 Jun. 1985, p. 38. '

The Great Lakes basin includes approximately 300,000 mi? and covers parts of
two countries, one province, and eight states. Despite the fractionated
responsibility for management, the Great Lakes are more ecologically stable
than in the recent past. Managers and regulators are addressing such inter-
jurisdictional and interdisciplinary issues as atmospheric contamination; leaking
landfills containing toxic wastes; flow regimes below Lake Superior; residues of
persistent contaminants in fish, birds, and humans; phosphorus control; Indian
treaty fishing rights; water diversions; and allocation of resources among
jurisdictions and user groups. There is an increasing awareness, both by the
public and governments, of the need for management based on an
environmental ethic and the ecosystem approach rather than the partitioned
methods currently in use.

150. Flint, R.W. 1985. Biological control as a management strategy in the Great
Lakes. Journal of the Washington Academy of Sciences 75 (4): 85-90.

This paper discusses alternatives to present chemical or other unnatural
management strategies and focuses on the use of natural biological systems in
the Great Lakes to mitigate or eliminate nuisances such as aquatic weeds and
sea lamprey. The control of aquatic weed growth through enhanced grazing by
crayfish is discussed, and predation by lake sturgeon is emphasized for the
control of sea lamprey parasites on game fish.

161. Foy, J. 1988. Air toxics and the Great Lakes. Environmental Education and
Information 7 (4): 192-194.

Air toxicants that pollute the Great Lakes and recent programs designed to
address this poliution problem are reviewed. The atmosphere is believed to
contribute 39-97% of the lead and 6-90% of the polychlorinated biphenyls
(PCBs) that enter the lakes' waters. Efforts to control the introduction of toxic
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substances into the Lakes and their tributaries included the Great Lakes Toxics
Control policy resolution adopted by Great Lakes Governors. The policy’s task
force drafted the Great Lakes Toxic Substances Control Agreement to establish
a framework for coordinating regional action in controlling toxic pollutants. In
September 1986, the Environmental Administrators of the Great Lakes States
agreed that each state in the region will seek to gain the authority to address
the problem of air toxic emissions and their effects on the Lakes.

152. Francis, G.R. 1986. Evolving governance and management arrangements. In:
IAGLR Program, 29th Conference of the International Association for Great Lakes
Research. Scarborough, Ont. (Canada), 26-29 May 1986, p. 34.

Incongruous institutional arrangements and practices are found among Great
Lakes issues. Inherent complexity and uncertainty in socio-ecosystems are
reviewed and discussed with reference to three domains in the Great Lakes:
areas of concern in need of rehabilitation, areas having sensitive ecologlcal
values in need of protection, and toxics control.

153. Gannon, J.E., Edwards, C.J., Reynolidson, T.B. and Hartig, J.H. 1986. Indicator
approaches used in the Great Lakes International Surveillance program. In: Oceans

' '86 Science, Engineering, Adventure: National Symposium on Monitoring Strategies.
Washington, DC, 23-25 Sep. 1986. Conference Record, Vol. 3. Marine Technology
Society, and IEEE Report IEEE-86CH2363, pp. 894-900. '

The traditional emphasis on water chemistry (conventional pollutants and algal
nutrients) in the joint U.S. and Canadian Great Lakes International Surveillance
Plan (GLISP) has recently been expanded to include toxic substances and a
basin-wide approach. Toxic substances problems in the Great Lakes have
prompted a new integrated approach to monitoring, one which uses pollutant
fate and distribution in water and sediment and in biota.

154. Glass, G.E., Sorensen J.A, Schmidt, KW., Rapp, G.R., Jr., Yap, D. and Fraser,
D. 1991. Mercury deposition and sources for the upper Great Lakes region. Water
Air and Soil Pollution 56: 235-250.

Mercury (Hg) concentrations in precipitation were measured in northeastern
Minnesota to investigate depositional trends, relationships with major cations
and anions, and possible source emission regions. During 1987-1990,
environmentally significant amounts of Hg were found in precipitation and air
and were subsequently deposited to remote lake watersheds. Volume-weighted
concentrations of total Hg in precipitation averaged about 18 ng Hg/L with
calculated annual depositions near 15 pg Hg/m®. Mercury concentrations in
precipitation were positively correlated with major ions, conductivity, and pH,
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and were negatively correlated with precipitation volume. From measurements
of Hg in rain concentrations as a function of time within events, scavenging
ratios for "washable" Hg were calculated to be 140 + 80 (mass based at a 1
mm/hr precipitation rate). Up to about 10% of the total Hg in air is subject to
washout by precipitation for a given event. Air parcel back-trajectories indicated
that possible source regions within 72-hr travel time were located mostly to the
south, southeast, and southwest, up to 2500 km distance away but local
sources may also be important.

155. Gobas, IF.A.P.C. 1993. A model for predicting the bioaccumulation of
hydrophobic organic chemicals in aquatic food-webs. Application to Lake Ontario.
Ecological Modelling 69 (1-2), 1-17.

A model is presented for estimating water and sediment concentrations of
hydrophobic organic substances in organisms of aquatic food webs. The
model, when applied to the Lake Ontario food web, was in satisfactory

. agreement with field data. Since the model only requires basic data to
characterize the organisms of the food web, chemical properties and
environmental conditions, the model is a practical tool for the management of
organlc contaminants on an ecosystem level.

156. -Hallett, D.J. 1986. Decontamination of the Great Lakes ecosystem. In: IAGLR |
Program, 29th Conference of the International Association for Great Lakes Research.
Scarborough, Ont. (Canada), 26-29 May 1986, p. 35.

The Great Lakes ecosystem has been adulterated with anthropogenic toxic
chemicals since the advent of its industrialization. In sequence, human health
concemns have arisen over drinking water, the sale of commercial fish, and the
consumption of sport fish. In the 1980’s, toxic chemicals were linked to surface
interaction of the lakes with the atmosphere, and humans were found to be
contaminated with Great Lakes contaminants. In order to prevent exposure of
future generations, the ecosystem must be decontaminated. The hypothetical
assessment of impact must be replaced with the estimation of loading potential,
the cost to reduce loading sources, the extent of control possible, and the
allocation of loading reductions.

157. Harris, H.J., Sager, P.E., Richman, S., Harris, V.A. and Yarbrough, C.J. 1987.
Coupling ecosystem science with management: A Great Lakes perspective from
Green Bay, Lake Michigan, USA. Environmental Management 11 (5): 619-626.

Continued resource degradation in several Great Lakes areas has led to doubts
of the adequacy of conventional science and management approaches. The
need for an ecosystem approach appears to be widely accepted. One problem
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of implementing an ecosystem approach is forging the link between ecosystem-
based research and management. For Green Bay, Wisconsin, structural and
functional qualities of the ecosystem have been used to define operational
guides, to formulate management objectives, and to develop a remedial action
plan.

168. Harris, H.J., Harris, V.A., Regier, H.A. and Rapport, D.J. 1988. Importance of
the nearshore area for sustainable redevelopment in the Great Lakes with
observations on the Baltic Sea. Ambio 17 (2): 112-120.

The ecological systems of the nearshore waters and wetlands are similar in the
Baltic and Great Lakes Basins. Fucus spp (bladderwrack) dominates the more
saline parts of the Baltic, whereas the attached algal community in the Great
Lakes that is broadly comparable is relatively less important. Nearshore waters
and wetlands modulate sharp influences such as nutrient pulses and floods,
and provide locales and resources for critical reproductive and feeding periods
of large organisms (fish, shellfish, mammals, birds) that dominate and regulate
other species in the area. The nearshore waters of the Baltic and Great Lakes
have all been degraded in part, but especially near industrialized urban centers.
Rehabilitation and preservation efforts are under way, if only siowly.

159. Hartig, J.H. 1988. Remedial Action Plans: A Great Lakes program whose time
has come. In: The Great Lakes: Living with North America’s Inland Waters.
Proceedings of a Symposium. American Water Resources Association, Bethesda, MD,
pp. 45-51.

Forty-two Areas of Concern have been identified in the Great Lakes Ecosystem
where general or specific objectives of the Great Lakes Water Quality
Agreement are not met and such failure has caused or is likely to.cause
impairment of beneficial use or of the area’s ability to support aquatic life. The
major problem is contamination by toxic substances (e.g., in 41 of the 42 Areas
of Concern). In 1985, the eight Great Lakes states and the province of Ontario
committed themselves to developing a remedial action plan (RAP) to restore
beneficial uses in each Area of Concern within their political boundaries. Three
primary reasons why this RAP program is different from previous initiatives are:
public participation, strategic planning, and evaluation and tracking adequacy.

160. Hartig, J.H. and Vallentyne, J.R. 1989. Use of an ecosystem -approach' to
restore degraded areas of the Great Lakes. Ambio 18 (8): 423-428.

Two mutually supportive initiatives have arisen under the auspices of the
Canada/United States International Joint Commission as part of the evolution of
Great Lakes Water Quality Agreements: an ecosystem approach to resolving
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problems, and the development of comprehensive remedial action plans to
restore 42 degraded areas (i.e., Great Lakes Areas of Concern). The
ecosystem approach considers the interrelationships among water, land, air,
and all living things, including people, and involves all user groups in
management. The remedial action plan program sets up the institutional
arrangements necessary to implement locally designed ecosystem approaches
to cleaning.up Great Lakes Areas of Concern.

161. Hartig, J.H., Lovett-Doust, L. and Seidl, P. 1990. Successes and challenges
in developing and implementing remedial action plans to restore degraded areas of the
Great Lakes. In: International and Transboundary Water Resources Issues. American
Water Resources Association, Bethesda, MD, pp. 269-278.

Based on the Great Lakes Water Quality Agreement, 42 Areas of Concern have
been identified in the Great Lakes Basin Ecosystem. The eight Great Lakes
~States and the Province of Ontario have committed to developing and
“implementing a Remedial Action Plan (RAP) to restore beneficial uses in each
Area of Concern within their political boundaries. RAPs identify when specific
remedial actions are to be taken, and who is responsible for implementing
them. The International Joint Commission believes that successful remediation
of Areas of Concern depends on the effective involvement of all stakeholders.
Successes include enhanced cooperation, greater emphasis on contaminant
control at the source, and assessment and remediation of contaminated
sediments.

162. Hartig, J.H., Kitchell, J.F., Scavia, D. and Brandt, S.B. 1991. Rehabilitation of
Lake Ontario: The role of nutrient reduction and food web dynamics. Canadian.
~ Joumnal of Fisheries and Aquatic Sciences 48 (8): 1574-1580.

The Great Lakes have a complex history of changes due to eutrophication,
exotic species, and phosphorus management practices. Remedial actions have
reduced nutrient loadings and enhanced the role of food web interactions in
improving water quality. Workshops sponsored through the United
States-Canada international Joint Commission have addressed the relative
importance of nutrient abatement and/or food web manipulation in affecting
water quality trends. Both controls have combined to enhance water clarity in
Lake Michigan. Lake Ontario has already exhibited the effects of nutrient
controls and may soon manifest food web controls.

163. Johnson, M.G. 1984. Great Lakes fisheries and environmental issues. In:
Contaminant Effects on Fisheries. Cairns, V.W., Hodson, P.V. and Nriagu, J.O. (ed.).
Advances in Environmental Science and Technology 16: 1-8.
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Anthropogenic stresses on aquatic communities include toxic metals and
organic compounds, excessive nutrient enrichment, acid rain, mortalities at
water intakes by impingement and entrainment, losses of natural littoral habitat,
degradation of streams and bays, pressures from exotic species, and over-
exploitation. These stresses, coupled with natural variability, make it extremely
difficult to attain tolerable fluctuations in quantity and quality of fish yields.
Instability does not favor public and private investment in the resource, and, _,
furthermore, funds available for management of the stocks and fisheries may be
diverted to other programs. It is important for fisheries agencies to deal with
these issues: how this is done is a central concern of the book.

164. Joshi, S.R. 1991. Radioactivity in the Great Lakes. Science of the Total
Environment 100: 61-104.

Studies of radioactivity were reviewed to evaluate the impact of radionuclide
dissemination in the Great Lakes. Significant amounts of radioactivity are
stored in the basin, which has numerous nuclear reactors as well as uranium
mine waste areas. The prevailing low levels of artificially-produced
radionuclides provide very little radiation dose to the area residents who
consume lake water. The inter-lake transport of radionuclides is adequately
described by existing models, although refinements of the source term are
needed. Revised estimates of fallout over each lake are given, but no data are
available to estimate drainage basin contributions. Limited information is
available on the dispersal of radioactive pollutants. The influence of chemical
parameters on radionuclide cycling has been investigated in Lake Michigan and
in Lake Ontario. Very few data have been collected thus far on biological and
dosimetric aspects in fish.

"165. Leshkevich, G.A., Schwab, D.J. and Muhr, G.C. 1993. Satellite environmental
monitoring of the Great Lakes - A Review of NOAA’s Great Lakes CoastWatch
Program. Photogrammetric Engineering and Remote Sensing 59 (3): 371-379.

Within NOAA'’s Coastal Ocean Program, CoastWatch is a program designed to
provide a rapid supply of up-to-date, coordinated, environmental information,
including remotely sensed data, to support Federal and state decision makers
and researchers who are responsible for managing the Nation’s living marine
resources and ecosystems. This paper describes the NOAA CoastWatch
program for the Great Lakes. The initial products of the program, surface water
temperature images, are routinely derived from NOAA Advanced Very High
Resolution Radiometer (AVHRR) satellite data and made available within hours
of acquisition. Preliminary analysis has shown excellent correlation of
satellite-derived temperatures with in situ water temperature measurements
from mid-lake weather buoys. Other products including turbidity, ocean color,
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and ice mapping are planned. Components of the Coast Watch system are
described, such as a wide area communications system, on-line product data
bases, an electronically-accessible product archive, and PC software for display
and analysis of the satellite imagery.

166. MacKenzie, S.H. 1990. Challenge of implementing ecosystem management
plans in the Great Lakes basin. In: International and Transboundary Water Resources
Issues. American Water Resources Association, Bethesda, MD, pp. 69-77.

In order to maintain and enhance the integrity of the Great Lakes, an
ecosystem approach to water resource planning and management shouid be
adopted. Six preconditions exist for the implementation of the ecosystem
approach: intergovernmental coordination, intérdisciplinary cooperation, political
support, public participation, funding, and conflict resolution. Intergovernmental
and interdisciplinary cooperation are essential; by achieving these two
preconditions, the administrative and programmatic capacity of governments to
implement the ecosystem approach may be attained. In a dynamic and
uncertain political arena, where disparate values and interests clash in an effort
to dominate public policy, ecosystem planning and management is trying to find
its niche. There is cause for optimism concerning implementation of the
ecosystem approach in the Great Lakes based on the Remedial Action Plan
(RAP) initiative under the International Joint Commission (IJC). Since 1973, the
IJC Water Quality Board has identified 42 Areas of Concern in the Great Lakes
Basin where the quality of a Great Lake or its tributaries has been severely
compromised, and extraordinary measures are needed for remediation. The
jurisdictions responsible for devising the RAP have considerable latitude, but
they are all expected to incorporate ecosystem concerns into their planning
process. As such, they provide an exceptional means for studying the
challenges of implementing the ecosystem approach.

167. MacKenzie, S.H. 1993. Ecosystem managemeh_t in the Great Lakes: Some
observations from three RAP sites. Journal of Great Lakes Research 19 (1): 136-144.

The development of Remedial Action Plans (RAPs) represents a first step in the
application of the ecosystem approach to Great Lakes water management.
Several preconditions to ecosystem management are proposed:
intergovernmental and interdisciplinary participation; creation of a mutually
agreed upon decision making process; political and public support; and funding.
The level of attainment of these preconditions was studied in three RAP sites
(Green Bay, Lake Michigan, Wisconsin; Saginaw Bay, Lake Huron, Michigan;
and Hamilton Harbor, Lake Ontario, Ontario) through on-site in-depth interviews
of 35 RAP participants. Two RAPs, Green Bay and Hamilton Harbor, achieved
part of the preconditions. To date, the Saginaw Bay RAP has not achieved the
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preconditions outlined in this study. Overall, the participation of key individuals,
a movement toward consensual decision making, and adequate funding appear
to be very important factors in the development and implementation of RAP
plans using the ecosystem approach.

168. Maka_rewidz,_J.C.‘and Bertram, P. 1991. Evidence for the restoration of the |
Lake Erie ecosystem. Bioscience 41 (4): 21_6-223._

The implementation of a phosphorus reduction program in Lake Erie has not
only resulted in the reduction of concentrations of total phosphorus, chlorophyll
a, phytoplankton abundance and biomass, nuisance species abundance and
biomass, and crustacean biomass, but the recovery of the walleye fishery and
the introduction of a new salmonine fishery have had a cascading effect on
trophic structure. As top-level predators increased in abundance, forage fish
abundance decreased. Grazing pressure from calanoid copepods and Daphnia
species appears to have caused a decrease in algal abundance, an increase in
filamentous algae during the summer, and a decrease in mean size of non-
filamentous algae. There are also indications that the persistent anoxic -
conditions in the bottom waters of the central basin have improved.

169. Manny',-B.A., Edsall, T.A. and Jaworski, E. 1988. Detroit River, Michigan: An
ecological profile. Fish and Wildlife Service Biological Report 85 (7.17), 86 pp.

A part of the connecting channel system between Lake Huron and Lake Erie,
the Detroit River forms an integral link between the two lakes for both humans
and biological resources such as fish, nutrients, and plant detritus. This article
summarizes scientific information on the ecological structure and function of this
ecosystem, including the geological history of the region, climatic influences,
river hydrology, lower trophic-level biotic components, native and introduced

fishes, waterfowl use, ecological inter-relationships, commercial and recreational

uses of the river, and current management issues. Management issues include
sewer overflows; maintenance dredging for navigation and port activities;
industrial discharges of potentially hazardous materials; and wetland fishery,
and waterfowl protection and enhancement.

170. Meadows, L.A. (ed.). 1987. Great Lakes Coastal Erosion Research Needs:
Workshop Summary. Ann Arbor, Mi, 8-9 July 1987. Mlchlgan Sea Grant College

Program MICHU-SG-88-900, 59 pp.

Record-setting Great Lakes high water levels with resultant damage and the
threat of rising sea level have emphasized the need for increased
understanding of coastal processes and improved coastal management.
Researchers and administrators who attended the workshop identified research
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needs and the roles that each organization can play in meeting those needs.
Field experiments and data collection, analysis of existing data, and numerical
modelling were recommended.

171. Mills, E.L., Leach, J.H., Carlton, J.T. and Secor, C.L. 1993. Exotic spedies in
the Great Lakes: A history of biotic crises and anthropogenic introductions. Joumal of
Great Lakes Research 19 (1): 1-54.

In documenting the introductions of non-indigenous aquatic flora and fauna into
the Great Lakes basin since the early 1800s, the focus was placed on the
origin, probable mechanism(s) of introduction, and the date and locality of the
first discovery of Great Lakes exotic species. Thirteen non-indigenous species
(9%) were identified that have substantially influenced the Great Lakes
ecosystem, both economically and ecologically. The apparent lack of effects of
91% of the exotic species in the Great Lakes does not mean that they have
had little or no ecological impact. Alterations in community structure may
predate modern investigations by decades or centuries, and the effects of many
species have simply not been studied.

172. Minns, C.K,, Kelso, J.R.M. and Johnson, M.G. 1986. Large-scale risk
assessment of acid rain impacts on fisheries: Models and lessons. Canadian Journal
of Fisheries and Aquatic Sciences 43 (4): 900-921.

Lakes, streams, and their watersheds in many parts of the world have little
ability to neutralize acid precipitation. Resource management agencies are
concerned with the extent of these impacts, including possible loss or hazard to
key fish species. Two models are presented in the paper; the models were
designed to provide a large-scale risk assessment. The strengths and
‘weaknesses are identified. Since models draw together the best of theories,
experimental, and survey data, these models are compared with exnstlng
knowledge, theories, and data.

173. Muir, T. and Sudar, A. 1986. On the economic and social causes and
consequences of toxic substances in the Great Lakes Basin ecosystem. In: JAGLR
Program. 29th Conference of the International Association for Great Lakes Research.
Scarborough, Ontario (Canada), 26-29 May 1986, p. 44.

This paper provides a concise overview of the history, status, and effects of
toxic contaminants in the Great Lakes basin ecosystem. Synchronous states of
heaith and contaminant patterns in all life forms (including humans), effects,
unifying factors, and causal concepts are discussed. Economic causes are
explained, and the costs cf toxics in the ecosystem are estimated. Social
causes and consequences of toxics are also discussed.
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174. Munawar, M., Munawar, I.F., Mayfield, C.I. and McCarthy, L.H. 1989. Probing

ecosystem health: A multi-disciplinary and multi-trophic assay strategy. Hydrobiologia
188/89: 93-116.

The ecosystem health of stressed environments in the Great Lakes was
evaluated by a multi-trophic and multi-disciplinary battery of structural and
functional tests using a field-to-laboratory approach. At organism level, the test
focused on water-borne and sediment-bound toxicities. Functional tests were
also selectively chosen across trophic levels and included size-fractionated
primary productivity, and Colpidium, Daphnia, Hyalella, and Pontoporeia assays.
Some of the emerging techniques evaluated included in situ plankton cages and
microcomputer-based chlorophyli fluorescence. .

175. Munawar, M., Munawar, |.F., Ross, P. and Dermott, R. 1992. Exploring aquatic.
ecosystem health: A multi-trophic and an ecosystemic approach. |. Rationale and
application. Journal of Aquatic Ecosystem Health 1 (4): 237-252.

The restoration and recovery of habitats is extremely complex and requires a
clear understanding of desirable and maximum/minimum conditions which are
acceptable, achievable, and cost-effective for implementation. A
multidisciplinary, multi-trophic, and ecosystemic approach was initiated and
applied in the Great Lakes during the past several years. This strategy,
consisting of structural and functional indicators and endpoints, was .
implemented in the Great Lakes Areas of Concern.

176. Nalepa, T.F. 1991. Status and trends of the Lake Ontario macrobenthos.
Canadian Journal of Fisheries and Aquatic Sciences 48 (8): 1558-1567.

The benthic macroinvertebrate community of Lake Ontario was examined and
compared to communities found in other Great Lakes and also related to trends
over time. Benthic organisms are exposed to elevated levels of many
persistent chemicals from the high contaminant loads into Lake Ontario. In
nearshore areas, populations are influenced by municipal and industrial inputs.
Contaminant levels in the depositional basins of Lake Ontario are higher than
levels in the depositional basins of the other Great Lakes. Oligochaete
abundances in nearshore area are higher than in any of the other Great Lakes
(excluding shallow Lake Erie), communities have been altered even to relatively
deep depths near the major river mouths, and the pollution-sensitive
Pontoporeia hoyi is scarce along the southern shoreline east of the Niagara
River mouth. Deep-water benthic composition is similar to that found in the
other Great Lakes, but biomass is less than might be expected from the amount
of organic material settling to the bottom. Benthic standing stocks in this region
have declined nearly threefold since the 1960s.
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177. Nater, E.A. and Crigal, D.F. 1992. Regional trends in mercury distribution
across the Great Lakes states, north central USA. Nature 358 (6382): 139-141.

Increasing levels of mercury in aquatic environments and fish populations from
human activities such as fossil-fuel burning and incineration of municipal wastes
are becoming a public-health problem. Enhanced mercury concentrations in
lake sediments relative to pre-industrial values have also been attributed to
anthropogenic poliution. It is generally assumed that atmospheric mercury
deposition is dominated by global-scale processes, and consequently is
regionally uniform. To the contrary, we found a significant gradient in
concentrations and total amounts of mercury in organic litter and surface
mineral soil along a transect of forested sites across the north central United
States from northwestern Minnesota to eastern Michigan. This gradient was
accompanied by parallel changes in wet sulphate deposition and human activity
along the transect, suggesting that the regional variation in mercury content is
due to deposition of anthropogenic mercury, most probably in particulate form.

178. Niimi, A.J. | '1990. Review of biochemical methods and other indicators to
assess fish health in aquatic ecosystems contalnmg toxic chemlcals Joumnal of Great
Lakes Research 16 (4): 529-541.

Whole-animal, cellular, biochemical, and genetic studies were reviewed to
Identify methods that could be used to assess the health of fish in the field.
The survey indicated that most techniques would not be suitable for field use
because threshold response levels were substantially higher than most
environmental chemical concentrations, and several indicators would be
required because the causes are likely to be of multipie origin. Advances in
assessment techniques can be made at the cellular and genetic levels because
these indices appear to be the most sensitive to chemical exposure. Chemical
. impacts on fish population health would probably occur during reproduction, as
this process appears vulnerable to chemical exposure.

179. Passino, D.R.M. 1986. Predictive models in hazard assessment of Great Lakes
contaminants for fish. In: Proceedings of Technology Transfer Conference. Part B:
Water Quality Research. Toronto, Ontario (Canada), 8-9 Dec. 1986, pp. 1-26.

A hazard assessment scheme was developed and applied to predict potential
harm to aquatic biota of nearly 500 organic compounds detected in Great Lakes
fish. The frequency of occurrence and estimated concentrations of compounds
found in lake trout and walleyes were compared with available manufacturing
and discharge information. Bioconcentration potential of the compounds was
estimated from available data or from quantitative structure-activity relationship
(QSAR) calculations. Acute toxicity to Daphnia pulex of 35 representative
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compounds was measured and compared to the results with acute toxicity
values generated by QSAR. The QSAR-derived toxicities for several chemicals
underestimated the actual acute toxicity by one or more orders of magnitude.

180. Potash, M. and Henson, E.B. 1983. The limnology of Lake Champiain: An
~ historical overview. In: Proceedings of the 26th Conference on Great Lakes
Research, Oswego, NY, 23-27 May 1983, p. 26.

The first recorded study of Lake Champlain in 1905 reported on a pollution
survey of river mouths. The New York Conservation Department carried out a
biological survey in 1930, which concentrated on fish. Beginning in 1965, the
authors carried out a 10-year study to establish base-line data and to evaluate
the watershed to determine the influence of inflowing streams and rivers on the
lake ecosystem. Temperature profiles, transparency, pH, specific conductance,
total alkalinity, dissolved oxygen, potassium, sodium, calcium, and magnesium
were measured. Five major water masses were found within the overall basin.
Chemical concentrations were greatest in the southern basin and decreased
significantly in the northern major lake basin. Water flowing westerly from the
eastern regions of the lake appeared to produce a dilution effect. The main
lake exhibited a linear decrease in most chemical parameters, from the south of
the entrances of westerly flowing waters. Increasing nutrient concentration and
decreasing dissolved oxygen were seen during the ten-year study.

181. Prince, H.H. and D’liri, F.M. 1985. Coastal wetlands [Great Lakes]. In: First
Great Lakes Coastal Wetlands Colloquium, Proceedings. East Lansing, MI, 5-7 Nov.
1984. Lewis Publishers, Inc. Michigan University Sea Grant Program Report
MICHU-SG-85-601. :

The sixteen papers included in the report resulted from a joint U.S.-Canada
colloquium. The topics included the effect of water level fluctuations on
marshes, fish, and fowl; marsh nutrient fluxes and cycles; wetland valuation;
and the impact of human interference with water level.

182. Quinn, F.H. 1988. Great Lakes water levels, past, present, and future. In: The
Great Lakes: Living with North America’s Inland Waters. Proceedings of a
‘Symposium. American Water Resources Association, Bethesda, MD, pp. 83-92.

The Great Lakes contain 95% of the nation’s and 20% of the world’s fresh
surface water. At the present time, all the Great Lakes except Lake Ontario are
receding from record high lake levels for this century. Storms superimposed on
the high lake levels have resulted in extensive flooding, houses destroyed,
extreme erosion and bluff damage, marina problems, and a loss of wildlife
habitat. Historic fluctuations began with the retreat of the glaciers around
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11,000 years ago, and essentially stabilized about 3,000 years ago. The
recorded lake levels include the effects of event-related fluctuations (storm
surge, wind setup, and pressure jumps), as well as diversions, lake regulation,
modifications to connecting channels, and consumptive use. Higher lake level
sequences could be expected in the future. Policy analysts should concentrate
on a wide range in water levels rather than only on the high lake levels of the
past two decades or on the recent drought conditions.

183. Rabe, B.G. and Zimmerman, J.B. 1992. Cross-media environmental integration
in the Great Lakes Basin. Environmental Law 22 (1): 253-279.

The Great Lakes Basin, which holds nearly 20% of all the fresh water on the
earth’s surface, is beleaguered by environmental problems, many of which stem
from cross-media poliution. Mass balance analysis has been used to document
numerous cases of contamination of surface waters by air deposition. The
Great Lakes Basin affords special opportunities because it encompasses such
a diverse array of interests and falls under the jurisdiction of a broad spectrum
of political institutions. Recently pollution prevention has emerged-as a major
-vehicle for attempting to reduce overall pollution releases and cross-media
transfers. One of the greatest impediments to integrated environmental
management is the lack of concrete proposals for considering cross-media
transfer in devising regulatory policy. Many of the analyses are at a very high
level of abstraction. These include proposals to eliminate releases of select
toxics under a zero release program, a mass balance modeling framework to
better understand sources, and joint permitting programs to track major projects
requiring multiple permits. '

184. Ragotzkie, R.A. 1988. Great Lakes ecosystem experiment. Internationale
Vereinigung fuer Theoretische und Angewandte Limnologie Verhandlungen 23 (1):
359-365. ‘

During the last century, the Great Lakes have been subjected to two major sets
of perturbations: increased nutrient loadings followed by reductions in recent
years, and the introduction of non-native species of parasitic, planktivorous, and
predatory fish. Examination of the hydrologic and morphometric characteristics
of the lakes suggests that the different responses from lake to lake are due in
part to their varying volumes and flushing rates. Recent above-normal
precipitation in the basin and the consequent increased water flow through the
lakes has probably accentuated these differences.

185. Richards, R.P. and Baker, D.B. 1993. Pesticide concentration patterns in
agricultural drainage networks in the Lake Erie basin. Environmental Toxicology and
Chemistry 12 (1): 13-26.
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This paper presents information on pesticide concentrations in Lake Erie
tributaries draining agricultural watersheds, information distilled from data sets
spanning nearly a decade and including up to 750 samples per tributary.
Pesticide concentrations were strongly skewed and approximately log-normal.
Average concentrations of pesticides in tributaries were correlated with the
amount applied in the basin, but with important secondary effects from chemical
properties and modes of application. During runoff of storm events following
application, concentrations rose rapidly, peaked about the time of peak
discharge, and declined slowly. These patterns did not match those for
nutrients, major ions, or sediment, indicating a different pathway from the fields
for pesticides. On an annual basis, elevated monthly average concentrations -
were usually observed from May to August. Smaller tributaries had more
strongly skewed distributions and much greater temporal variability in
concentrations than did larger rivers.

186. Ross, P.E., Burton, G.A., Jr., Crecslius, E.A., Filkins, J.C., Giesy, J.P., Jr.,
Ingersoll, C.G., Landrum, P.F., Mac, M.J., Murphy, T.J., et al. 1992. Assessment of
sediment contamination at Great Lakes Areas of Concem The ARCS Program’
Toxicity- Chemistry Work Group strategy. Journal of Aquatlc Ecosystems Health 1 (3):
193-200.

The Work Group’s general objectives are to develop survey methods and to
map the degree of contamination and toxicity in bottom sediments at three
study areas, Saginaw Bay (MI), Grand Calumet River (IN), and Buffalo River
(NY). These areas will serve as guidance for future surveys at other locations.
A related objective is to use the data base that will be generated to calculate
sediment quality concentrations by several methods. Samples will be collected
for physical characterization, toxicity testing, mutagenicity testing, chemical
analyses, and fish bioaccumulation assays. Fish populations will be assessed
for tumors and external abnormalities, and benthic community structure will be
analyzed. Low-cost indicator parameters will be studied at many stations, and
the results will be extrapolated by correlation from traditional chemical and
biological studies at a smaller number of locations.

187. Rowan,D.J. and Rasmussen, J.B. 1992. Why don’t Great Lakes fish reflect
environmental concentrations of organic contaminants? An analysis of between-lake
variability in the ecological partitioning of PCBs and DDT. Journal of Great Lakes
Research 18 (4): 724-741.

The literature on PCBs and DDT in the Great Lakes ecosystem was reviewed in
an attempt to explain between-basin and between-species variation in fish
contamination. Empirical models were developed, using log-linear muitiple
regressions, to link tissue contaminant concentrations to environmental levels
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(water and sediments) as well as basin-specific ecological attributes. The
factors that appear to determine the ecological partitioning of persistent organic
contaminants are fish lipid content, trophic level of the fish in question, and the
trophic structure of the food chain. Multiple regressions of these variables
explain 59% (DDT) to 72% (PCBs) of the variation in contaminant
concentrations of 25 species of Great Lakes fish. :

188. Schwab, D.J., Leshkevich, G.A. and Muhr, G.C. 1992. Satellite measurements
of surface water temperature in the Great Lakes: Great Lakes CoastWatch. Journal of
Great Lakes Research 8 (2): 247-258.

189. Scieszka, M. 1990. Digital wetlands data base for the U.S. Great Lakes
shoreline. In: Federal Coastal Wetland Mapping Programs. A Report by the National
Qcean Pollution Policy Board's Habitat Loss and Modification Working Group. Fish
and Wildlife Service Biological Report 90 (18): pp. 159-163.

Based on the Michigan Resource Inventory Act of 1979, the Michigan
Department of Natural Resources (DNR) conducted a state-wide land cover and
land use inventory which mapped seven main categories: urban land,
agricultural land, open land, forest land, water, wetlands, and barrens. The
data were mapped and digitized in the detailed land cover and land use
inventory, and processed into various theme maps, including wetland maps.
The wetlands maps are used to implement inventory and public information
requirements of the State’s wetland protection act. The data collection
methodology ‘and digital processing environment are being used by the
International Joint Commission to map the remainder of the United States’
shoreline. An overview of the Michigan Resources Inventory Program is
presented along with how the data were collected, and how to access the data.

190. Serafin, R. and Zaleski, J. 1988. Baltic Europe, Great Lakes America and
ecosystem redevelopment. Ambio 17 (2): 99-105.

Effective redevelopment strategies for Great Lakes and Baltic ecosystems are
likely to be those that provide for long-term change of cultural processes. Four
perspectives are outlined for redevelopment of the Great Lakes and Baltic
region ecosystems. 1) The focus of research should be on causes of area
degradation, not its symptoms. 2) A synoptic perspective of the past and future
population, agriculture, energy and trade patterns should provide the basis for
-economic decision-making in the area. 3) A cultural space is highlighted in
which economic and land-use planning, industrial development, political
representation, and fiscal budgets take place within geographically defined
jurisdictions. 4) A broad-scale long-term development process (50 to 100
years) is stressed.
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191. Slaats, M.J. and Kreutzwiser, R.D. 1993. Shorsline development regulations:
Do they work? Journal of Soil and Water Conservation 48 (3): 158-165.

Floodlng and erosion cause problems in the Great Lakes, particularly when lake
levels are high. In response to a disastrous storm in December 1985, the
Ontarlo government established the Shoreline Management Review Committee
to develop a shoreline management program. As part of this program, Ontario
Conservation Authorities (CAs) were given new responsibilities for shoreline
management. Shoreline development regulations instituted by two Ontario CAs
were evaluated, those of the Essex Region CA, with jurisdiction along southern
Lake St. Clair, the Detroit River, and western Lake Erie; and the Metropolitan
Toronto and Region CA, with jurisdiction along the Greater Toronto waterfront
of Lake Ontario. Three areas are regulated by CAs: dumping or removal of fill,
construction of buildings, and alterations to waterways which change or
interfere with existing shorelines. Four process criteria and four outcome
criteria were used in the evaluation. The regulations were clear, limited in
comprehensiveness, and moderately stringent. Regulations and enforcement
were moderately effective to effective while penalty provision and sanctions
were ineffective for both CAs.

192. Smith, P.G.R., Glooschenko, V. and Hagen, D.A. 1991. Coastal wetlands of
three Canadian Great Lakes: Inventory, current conservation initiatives, and patterns
of variations. Canadian Journal of Fisheries and Aquatic Sciences 48 (8): 1581-1594.

The decline of wetlands, including those in the Great Lakes coastal zone,
prompted the Government of Ontario to initiate a wetlands management policy
in 1981. Wetland inventory and evaluation in southern Ontario began in 1983.
To date, 1982 wetlands have been.evaluated, of which 160 are coastal
-wetlands. Current wetland conservation initiatives are outlined in the document,
including the Wetlands Planning Policy Statement and Conservation Lands Act.
Ecological variation was shown in wetland and site types, soils, dissolved
solids, vegetation complexity, and rare flora and fauna which differed in

- wetlands along Lakes Ontario, Huron, Erie, St. Clair, and connecting channels.
Wetlands of Lake Huron reflected a more northern species composition, less
organic soil, and more swamp and fen habitat. Along Lakes Erie, Ontario, and
St. Clair, the predominant marshes have smaller swamp components, organic
soils, and considerable dissolved solids.

193. Sonzoni, W.C. 1987. Large lake models uses, abuses, and future model task
force (USA). Journal of Great Lakes Research 13 (3): 387-396.

‘Mathematical modeling of the Great Lakes is enteri\ng a phase of relative
maturity in which expectations are more realistic than in the past. The major
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thrust in the past has been water quality (eutrophication) modelling, but there
has been a recent shift toward developing toxic substances models. Modelers
and model users have been limited by a lack of knowledge of Great Lakes
processes, limited data availability, and incomplete or improper validation. The
Great Lakes modeling activities likely to have the greatest payoff in the near
future are: the development and refinement of toxic substances models,
post-auditing and improvement of eutrophication models, and the adaptation of
models for use on personal computers to allow greater model utilization.

194. Stoermer, E.F. 1988. Algae and the environment: The Great Lakes case. In:
Algae and Human Affairs. Cambridge University Press, New York, pp. 57-83.

Algae have played an important role in some of the highly visible problems in
the Great Lakes. Due to the large surface area of the lakes and a large portion
of the drainage area from bedrock types that are resistant to leaching, the
dissolved constituents in the lakes are largely from rainfall. As a result, the
lakes are naturally deficient in phosphorus and silicon but relatively rich in
-nitrogen. Research carried out since the 1970’s indicated that phosphorus
controlled the growth rate and standing crop of phytoplankton, and also the
availability of other nutrients. Shifts in the type of algae present occur based on
their specific nutrient requirements. Although phosphorus loadings to the lakes
are decreasing, it is unlikely that the algal flora will return to previous patterns.
The original nutrient balance cannot be restored rapidly, if at all, and new

. additions, planned and unplanned, of species not native to the lakes and
synthetic compounds are likely to affect the biota.

195. Strachan, W.M.J. 1988. Research needs in support of the assessment process.
In: Toxic Contamination in Large Lakes. Vol. I: Chronic Effects of Toxic Contaminants
in Large Lakes. Lewis Publishers, Chelsea, MI, pp. 343-359.

Assessments which provide protection for all uses and deal with the system as
a whole are needed for the nearly 1000 chemicals which have been detected in
the Great Lakes. An acceptable sequence of decisions leading to control of a
chemical is described, including identification, preliminary assessment, several
in-depth assessments, and control if required. A minimum number of data
elements must be considered at the preliminary assessment stage. These
elements include: mammalian acute LD50, preferably oral dosing of the rat;
aquatic acute LC50 with a sensitive fish species; mutagenicity for two cell lines,
including one mammalian; and octanol-water partition coefficient. Other
elements which are important but not likely to be available nor readily
developed at this stage include production and release to the environment and
environmental concentrations.
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196. Todd, M.J. and Kangas, J.W. 1988. Great Lakes water resources
management. In: The Great Lakes: Living with North America’s Inland Waters.
Proceedings of a Symposium. American Water Resources Association, Bethesda,
MD, pp. 93-102. '

Excessive precipitation in the Great Lakes basin in 1985-87, which resulted in
record high levels for all months for all lakes, except Lake Ontario, caused
flooding and erosion damage along the Great Lakes shoreline. The U.S. shore
damages in 1972-76 were estimated to be about $200 million and the estimates
for 1985-87 are expected to be higher, about $285 million. Limited outflow
capacities of Great Lakes outlet channels cannot accommodate the high water
supplies recently experienced. Complete regulation of the Great Lakes has ’
been found to be engineeringly feasible but economically unjustified. Such
measures are currently being reevaluated on a comprehensive basis by the
International Joint Commission under a new Great Lakes Levels Reference
Study. Improvements of the U.S. Army Corps of Engineers’ computer and
mapping facilities, the real-time hydrometeorological data collection network
system, and forecasting techniques are some of the measures being
considered. Many of these measures will use state-of-the-art models and data
systems. Additionally, computer simulation models will be explored and
implemented to better determine the hydrologic and hydrodynamic behavior of
the lakes and the connecting channels and to better manage this resource.

197. Vallentyne, J.R. 1983. From water quality to ecosystem management in the
Great Lakes Basin. In: Lake Restoration, Protection, and Management. Second
Annual Conference of the North American Lake Management Society, Vancouver,
B.C. (Canada), 26-29 Oct. 1982. Taggart, J. and Moore, L. (ed.). - Environmental
Protection Agency, Washington, DC, Office of Water Registration Standards Report
EPA 440-5-83-001, pp. 1-3.

By the mid-1960’s, recognizing that human influences had changed the
chemistry and biology of the lower Great Lakes, the governments of the United
States and Canada directed the International Joint Commission to investigate
and report on the nature and extent of the problems, causes, and remedial
measures. To control eutrophication, the Boards recommended reducing the
concentrations of phosphate in detergents and removing phosphate by chemical
treatment at sewage treatment plants. The focus on phosphorus for control
was based on experimental and observational evidence showing that the supply
of phosphorus could be made to limit plant growth in the lower Great Lakes.

198. Vallentyne, J.R. and Beeton, A.M. 1988. 'Ecosystem’ approach to managing
human uses and abuses of natural resources in the Great Lakes basin. -
Environmental Conservation 15 (1): 58-62.
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An approach to planning, research, and management that relates people to
ecosystems of which they are part is described and related to the
Canada-United States Great Lakes Water Quality agreements of 1972, 1978,
and 1987. Factors favoring the development of an ecosystem approach in the
Great Lakes Basin include: a shared, highly valued resource; the long residence
times of conservative pollutants in the Lakes; use of the lakes for drinking-water
supplies by about 23 million people; threats to the integrity of the Lakes by
pollution and water diversion; advances in ecosystem theory; the rise of
voluntary membership associations with interests in the resource; institutional
arrangements for managing nationally shared resources; and common
economic ties and cultural heritages. The principal obstacle to implementation
of an ecosystem approach in the Great Lakes basin is the lack of policies for
comparable approaches in the pohtlcal jurisdictions surrounding the Great
Lakes.

199. Von Moltke, K. 1988. Introducing scientific analysis to public policy: An
international perspective. In: Toxic Contamination in Large Lakes. Vol. IV: Prevention
of Toxic Contamination in Large Lakes. Managing a Large Ecosystem for Sustainable
Development. Lewis Publishers, Chelsea, Ml, 1988. p 179-188.

Policy in relation to natural resources is unique in its focus on goods which
have no voice of their own. Policy, however, is made through the articulation of
goals and social means. To develop environmental policy it is essential to
articulate the changes which occur in nature. It is extremely difficult to obtain
assessments of research with respect to a trans-jurisdictional ecosystem, such

. as in large lakes, because of the differences which may be obtained in the
various jurisdictions. The major difficulty in obtaining assessments of research
with respect to a trans-jurisdictional ecosystem lies neither in the absence of
relevant research nor in language problems, but in the fact that the
policy-making institutions for large lakes are either indeterminate or poorly
known. Without a functioning policy-making context, it is also impossible to
develop effective institutions for policy-relevant research assessments. One
example of a cooperative venture by academies, the assessment of the Great
Lakes Water Quality Agreement by the National Academy of Sciences and the
Canadian Royal Society is probably an example of the kind of assessments
which it will be necessary to undertake in advancung complex policy issues in
trans-jurlsdlctlonal situations.

200. WiIIiams, D.J. 1992. Great Lakes water quality - a case study. ACS
Symposium Series 483: 207-223.

Pollution of the Great Lakes exemplifies the problems associated with the
impact of human activities on a major aquatic ecosystem. Problems have
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included bacteriological contamination, eutrophication, and contamination by
anthropogenic, potentially toxic substances. Management of the Great Lakes is
divided between Canada and the United States and involves eleven
governments at federal, state and provincial levels. The Great Lakes have
responded dramatically to remediation initiatives. Human impacts on the lakes
associated with development of the Great Lakes Basin are discussed in the
context of the unique binational arrangements agreed to by the two countries to
restore and protect this shared ecosystem.
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201. Allan, R.J. 1990. Estuarine and coastal water contamination, an issue for the
1990s. Science of the Total Environment 97/98: 1-5.

Near-shore areas of the world are becoming increasingly impacted by toxic
chemicals. An international symposium devoted exclusively to the issue of toxic
chemical contamination of large rivers and their estuaries and bays was
convened in Quebec City, Canada, in October 1988. The conference focused
on contamination of estuaries rather than on estuarine processes. In North
America, the sites most studied are along the east coast from the St. Lawrence
River/estuary to the Hudson River, Chesapeake Bay and the rivers which drain
into it, the Mississippi River and the Gulf of Mexico, San Francisco Bay and its
major tributaries, and the Fraser River. Strategies to solve contamination
problems in estuaries and near-shore zones of regional seas and oceans
require identification of toxic chemical sources and loads, both to the bodies of
water directly and to rivers draining to them. Estuaries are complex interfaces
between fresh and saline water, between the land and the oceans, and models
of toxic chemical fate will necessarily be complex. Management plans for
estuaries, bays and near-shore areas must be open to a range of strategies to
reduce toxic contamination.

- 202. Baird, D., McGlade, J.M. and Ulanowicz, R.E. 1991. Comparative ecology of
six marine ecosystems. Philosophical Transactions of the Royal Society of London.
Series B. Biological Sciences 333 (1266): 15-29.

Six marine ecosystems worldwide, including the Chesapeake Bay, were
compared using a network analysis of carbon flows. Contrary to current views
on ecosystems, the aggregate amount of cycling of materials, such as carbon,
appears to indicate stress rather than system maturity. The reason that higher
stressed systems are associated with a higher throughput could be because
perturbations frequently impact higher-level species to a greater extent than the
lower trophic components. Any release of standing biomass from these higher
levels could therefore be taken up through increased recycling via short intense
loops. :

203. Becker, P. 1983. Out of and into the 80’s: The American shellfish industry
1890-1983. In: Oceans '83. Effective Use of the Sea: An Update. Vol. 2. Technical
Papers, Mineral Resources and Energy, Non-Mineral Resources, Transportation.
Oceans '83 Conference, San Francisco, CA, 29 Aug.-1 Sep. 1983. Institute of
Electrical and Electronics Engineers, New York, NY Report IEEE-83CH1972-9, pp.
857-859.
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Some segments of the American shelifish industry, such as the small sport and
commercial shrimp fishery in Hood Canal, WA, and the large commercial
shrimp fishery of Kodiak Island, AK, have been managed to a state of near
revival. Other oyster fisheries collapsed long ago, such as the Olympia oyster

fishery, or relatively recently, such as the Delaware Bay oyster fishery. Many

causes have been attributed to the collapse: human and industrial poliution of -
the water, domestic and imported predators and disease, destruction of
marshland habitat, and over-harvest. Most of the public are ignorant of the
many problems which have historically beset the commercial shellfish industry.

204. Cantillo, A.Y., Calder, J.A., Long, E.R. and Petér, G. 1984. A new emphasis on

coastal and estuarine environmental quality assessment. In: Oceans '84 Conference
Record. Industry, Government, Education. Designs for the Future. Vol. 1. Oceans

'84 Conference, Washington, DC, 10-12 Sep. 1984. Institute of Electrical and
Electronics Engineers, New York, NY Report, pp. 302-308. '

NOAA has initiated the Status and Trends (S&T) Program, in order to quantify
the current status and long-term, temporal, and spatial trends of concentrations
of key contaminants, water quality parameters, and biological indications of
adverse effects in the nation’s coastal and estuarine environments. The S&T
Program has four major components: benthic surveillance, mussel watch, water
quality, and compilation of a data base from relevant existing programs.

205. Chapman, P.M., Power, E.A. and Burton, G.A. 1992, Integrative assessments
in aquatic ecosystems. In: Sediment Toxicity Assessment. Lewis Publishers, Boca
Raton, FL. Pp. 313-340.

Integrative assessments are conducted to assess sediment quality as a
measure of ecosystem health. Healthy ecosystems have a high level of
biodiversity, productivity, and habitability. The triad concept comprises an
effects-based approach to sediment quality and typically incorporates measures
of sediment chemistry, sediment toxicity, and benthic infaunal community
structure. Tiered testing is a cost effective method used to determine when
integrative assessment is needed. To date, only two comprehensive
five-component integrative assessments of sediment quality have been
completed, the Superfund investigations in Puget Sound, WA, and the ARCS
program studies in the Great Lakes.

206. Chasis, S. 1985. Coastal Zone Management Act: A protective mandate.
Natural Resources Journal 25 (1): 21-30.

The rationale of the Coastal Zone Management Act (CZMA), its provisions, its
problems of statutory structure and implementation, and the continued
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importance of its purpose are reviewed. At the time the Act was passed,
Congress recognized the deteriorating condition of coastal resources and the
inability of state and local governments alone to remedy the situation. Thirty

- states, including those bordering the Great Lakes, and five territories are
eligible for federal funds under the CZMA. Responsibility for administering the
Act is assigned to the Secretary of Commerce, who designated NOAA as the
agency to manage the program. Within NOAA, the responsibility resides in the
Office of Ocean and Coastal Resources Management The statute is very
broad, and participation is voluntary

207. Cote, R., VanderZwaag, D. and Townsend Gault, . 1988. Social, economic,
institutional and legal considerations in the management of land-based sources of
marine pollution. In: Canadian Conference on Marine Environmental Quality,
Proceedings. Halifax, Nova Scotia (Canada), 29 Feb.-3 Mar. 1988. The International
Institute for Transportation and Ocean Pollcy Studies, Halifax, Nova Scotia, Canada
pp. 59-74.

In Canada, social, economic, institutional and legal considerations must be
emphasized if governments expect to make significant gains in the protection of
~coastal waters. The awareness of the public must be raised while involving
them in the decision-making processes. Management must understand and
quantify the true costs of current disposal practices but also provide appropriate
incentives for reducing waste. Legislation must foster the collaboration among
‘agencies and between levels of government. This paper explores issues
associated with new institutional mechanisms and agencies which will have to
be established, such as intergovernmental management bodies now in place in
the Fraser River Estuary, Puget Sound, and Chesapeake Bay.

208. Cote, R.P. 1992. Marine Environmental Management: Status and Prospects.
Marine Pollution Bulletin 25 (1-4): 18-22.

A comprehensive global marine environmental management framework does
not yet exist. Comprehensiveness involves consideration of all relevant
“stresses on the quality of the marine environment, a recognition of the
interlocking nature of the geographic or spatial dimensions, and the application
of managerial elements from goal-setting to monitoring and enforcement, The
most comprehensive management plans on the individual, local, national,
regional and global levels have focused on the problems of ocean dumping. A
number of water-body management programs are being pursued on a regional
level in Chesapeake Bay, Puget Sound, Boston Harbor and San Francisco Bay.

209. Council on Environmental Quality, Washington, DC. 1993. Building Alliances to
Restore Coastal Environments: A Coastal America Progress Report, 31 pp.




70 Multiple Coasts Ecosystems

The unique purpose of Coastal America is to join the forces of federal agencies
with state, local, and private alliances to collaboratively address environmental
problems along U.S. shorelines. Coastal America foc¢uses on three wide-spread
problems that are the result of rising populations in coastal areas and
associated increases in demands on coastal resources: loss and degradation of
habitat; pollution from nonpoint sources; and contaminated sediments. The
challenge is to integrate capabilities and existing resources with state, local, and -
nongovernmental efforts to address specific local problems by sharing
information, pooling field expertise, and combining management skills and
resources. Coastal America partners come to the table with a broad,
problem-solving orientation to produce demonstrable environmental results.

210. Culliton, T.J., McDonough,J.J., Remer, D.G. and Lott, D.M. 1992. Building
along America’s Coasts. Twenty years of Building Permits, 1970-1989. National
Ocean Service, Rockville, MD. Strategic Environmental Assessments Division Coastal
Trends Series, 53 pp.

Between 1970 and 1989, about half of the construction in the U.S. occurred in
coastal areas. Land and water resources of the coastal areas, considered to
be resilient to the stresses of growth, are being diminished in both quality and
quantity. The report includes information on 30 coastal states (inciuding the
Great Lakes), which include 451 coastal countles and 1,569 non-coastal
counties in these states.

211. Duda, A.M., Lyke, W.L. and Hoban, T.J. (ed.). 1988. Restructuring national
water quality management policy to protect coastal resources. In: Proceedings of the
Symposium on Coastal Water Resources. Wilmington, NC. American Water
Resources Association, Technical Publication Series, pp. 811-820.

Despite hundreds of billions of dollars spent on point source control measures,
many lakes/reservoirs and coastal waters have become further degraded over
the last two decades. This paper examines the U.S. situation, identifies
institutional barriers to effective water quality management in coastal areas, and
discusses opportunities for restructuring national policy to achieve water quality
goals. Examples of near-field (coastal North Carolina) and far-field (Tennessee
Valley, Gulf of Mexico) sources of pollution are used to describe the dilemma.

212. Environmental Protection Agency, Washington, DC, Office of the Assistant
Administrator for Water. 1991. Portraits of our Coastal Waters. Supplement to the
National Water Quality Inventory. Report from the EPA Regions. Environmental
Protection Agency, Washington, DC, Office of the Assistant Administrator for Water
Report EPA/503/2-91/004, 35 pp.
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The document includes reports of water quality problems from New Hampshire,
the Middle Atlantic Bight, the Gulf of Mexico, San Diego Bay, Washington, and
Wisconsin.
213. Farrow, D., Arenstam, S., De Souza, A., Kineon, F. and Lowe, J. 1992, Coastal
Zone Boundary Review: National Summary, State Characterization Reports. National
Ocsan Service, Seattle, WA, Office of Ocean Resources Conservation and
Assessment Report, 115 pp.

The report provides the capability to estimate the distribution of nonpoint source
pollution across watersheds in four areas: the coastal zone, the coastal
watershed, inland of the state watershed to the state border, and outside the
state. Nineteen reference maps show the major watersheds, the coastal zone
boundary, and the boundary of the coastal watershed for each coastal state.

214. Ford, K.E., Glatzel, K.A. and Piro, R.E. 1990. Watershed planning and
restoration: Achieving holism through inter-jurisdictional solutions. In: Environmental
Restoration. Science and Strategies for Restoring the Earth. Conference on
Ecological Restoration, Berkeley, CA, Jan. 1988. Berger, J.J. (ed.). Pp. 312-320.

This paper examines watershed planning and management in an inter-
jurisdictional context. Two regional approaches to watershed planning are
examined and evaluated as applied by: (1) the Marine Resource Council of
East Florida for the Indian River Lagoon, and (2) the Puget Sound Water
Quality Authority in Washington State. Inter-jurisdictional solutions are a prime
mechanism for implementing watershed planning and restoration efforts.

215. Hennessey, T. and Robadue, D.D. 1987. A comparison of the governance of
Narragansett and San Francisco bays: The role of adaptive implementation. In:
Proceedings of the Tenth National Conference, Estuarine and Coastal Management,
Tools of the Trade. New Orleans, LA, 12-15 Oct. 1986. Lynch, M.P. and McDonald,
K.L. (ed.). Vol. 1, pp. 73-86.

The authors are engaged in a three-year systematic, comparative study of the
governance process in four estuaries funded by Sea Grant: Narragansett, San
'Francisco, Delaware, and Galveston bays. Implementation structures,
processes and outcomes of governance systems are being analyzed and
specific criteria for success and failure are being developed and tested. The
study reported in this paper focuses on the performance of two estuary
governance agencies, the Rhode Island Coastal Resources Management
Council, and the San Francisco Bay Conservation and Development
Commission.
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216. Imperial, M.T., Robaduse, D. and Hennessey, T-M. 1992. Evolutionary
Perspective on the Development and Assessment of the National Estuary Program.
Coastal Management 20 (4): 311-341.

The progress that has been achieved in managing coastal environmental quality
is reviewed, with the factors that have affected the design of coastal and
estuarine management programs. Five experiences in environmental
management that have influenced the development of the National Estuary
Program are examined: the Delaware River Basin Commission, the federal river
basin commissions, the Section 208 area-wide waste treatment planning, the
federal Coastal Zone Management Program, and the Chesapeake Bay

- Program. These programs -offer strengths and weaknesses as models for
managing estuarine environmental quality.. Based on the strategy, structure,
and process of coastal environmental programs, evaluation criteria are
proposed which can be used to evaluate the structure and management
process of coastal environmental programs such as the National Estuary
Program, as well as to assess their contributions to coastal envuronmental
management. :

217. Landin, M.C. and Newling, C.J. 1987. Long-term monitoring of CE habitat
development on dredged material sites, 1974-84. In: Third United States - The
Netherlands Meeting on Dredging and Related Technology. 10-14 Sep 1984,
Charleston, SC. Final Report, pp. 102-105.

During the past 11 years, seven dredged material sites located in U.S.
waterways have been planned, constructed, planted, and monitored by the U.S.
Army Engineer Waterways Experiment Station (WES): Windmill Point in the
James River, VA; Buttermilk Sound in the Altamaha River, GA; Drake Wilson
Island in Apalachicola Bay, FL; Bolivar Peninsula in Galveston Bay, TX; Salt
Pond 3 in south San Francisco Bay, CA; and Miller Sands Island in the
Columbia River, OR; and upland sites located at Nott Island in the Connecticut
River, CT; Bolivar Peninsula, TX; and Miller Sands Island, OR. In addition, four
dredged material sites are being monitored: Southwest Pass at the mouth of :
the Mississippi River, LA, and Lake of the Woods at Warroad, MN, are wetland
sites only; Gaillard Island in lower Mobile Bay, AL, and Pointe Mouillee in
western Lake Erie, Ml; are both wetland and upland sites. Research and
development of these eleven sites have shown that habitat development is
feasible and that habitats can be successfully developed on dredged material
under a variety of site-specific conditions. Each site has represented habitat
types found in U.S. waterways, and each has shown that it can be developed
into a beneficial use usually in less than 3 years.: The wetland sites have
exceeded early expectations, while the upland sites have been less successful.
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218. Lesnick, J. 1990. Low wave energy stabilization of shorelines. In: Bensficial
Uses of Dredged Material. Proceedings of the Gulf Coast Regional Workshop 26-28
Apr. 1988, Galveston, TX. Technical Report D-90-3, pp. 93-100. '

The U.S. Army Corps of Engineers undertook a five-year program to develop,
demonstrate, and transfer knowledge about low-cost methods for shore
protection. The study addressed six sites in Delaware Bay, Roanoke Island on
the North Carolina coast, Jentzen/Stuart Beach causeways, Basin Bayou in the
Florida Panhandle, Fontainbleau State Park on Lake Pontchartrain, Alameda in
the San Francisco Bay, Oak Harbor in Puget Sound, Port Wing on Lake
Superior, Geneva State Park on Lake Erie, and two sites in Alaska. Structures
were completed by 1978 and monitoring was continued through 1980. The
demonstration sites were visited in 1986; many of them had failed in the
intervening years. Four structures that were still functioning were examined.
The results are reviewed in the paper.

219. Lindstrom, K. 1993. Wastewater Treatment: Gallons of Success.
Environmental Protection 4 (3): 12-15.

Since the enactment of the Clean Water Act, an extensive effort has been
made to meet the goals of fishable/swimmable waters nationwide. Industry and
local governments have spent billions to upgrade sewer and wastewater
management systems in order to abate and/or prevent water poliution
problems. Several geographically diverse examples are reviewed: Potomac
River, Cuyahoga River, and an area of Southern California where large volumes
of wastewater are disposed of through deep ocean outfalls. What is important
to note about the examples cited is the regional nature of the changes, which is
indicative of the overall program efforts in a given area. Specific improvements
based upon reduced loadings reductions from these regional publicly owned
treatment works are reviewed in the report.

220. LMER Coordinating Committee. 1992. Understanding changes in coastal
environments: The LMER Program. EOS Transactions, American Geophysical Union
73 (45): 484-485 ,

After the state of knowledge of the land-margin ecosystem was reviewed at a
workshop in May 1987 and the need for basic research was identified, the first
call for proposals was issued under the Land-Margin Ecosystems Research
(LMER) initiative in 1988. Four geographically widely distributed LMER sites
which represent different types of land-margin environments have been
established: Chesapeake Bay, the Columbia River, Tomales Bay, and Waquoit
Bay. Research at each LMER site is conducted by groups of investigators who
represent multiple disciplines. Models synthesize information within each LMER
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site. The intensive and experimental studies within LMER sites are
complemented by the opportunity that the LMER sites provide for extensive
comparisons within LMER and with other coastal systems that represent a
wide range of estuarine characteristics.

221. Long, E.R. 1992. Ranges in chemical concéntrations in sediments associated
with adverse biological effects. Marine Pollution Bulletin 24: 38-45.

- 222. Ludwig, D.F., Womack, C.J., Jordan, S.J. and Bell, W. 1985. Petroleum in
coastal environments: What do we know?. In: The Fate and Effects of Pollutants: A
Symposium. College Park, MD, 26-27 Apr. 1985. University of Maryland Sea Grant
Program Technical Report UM-SG-TS-85-02, p. 62.

As part of an ongoing review of literature concerning potential environmental
effects of offshore petroleum rights leasing, 1196 key references have been
assembled from a variety of sources, including map series, government
documents, refereed journals, review volumes, and symposia papers. The data
base is assumed to be reasonably representative of available information, and
an analysis of the catalogue has suggested regional topics that require
additional study, or have been sufficiently reported. Preliminary analysis of the
data base indicates that the Atlantic, Pacific, and parts of the southern Alaskan .
coasts have been thoroughly investigated, but the Gulf of Mexico coast, despite
its developed drilling industry, is deficient in ecological study.

223. Mann, K.H. 1993. Physical oceanography, food chains, and fish stocks: A
review. IGES Journal of Marine Science 50 (2), 105-119.

Many examples of correlations between changes in physical phenomena and
changes in fish stocks have held for only several years. This does not
necessarily mean that the correlation was invalid, but it is necessary to
understand the mechanism of interaction before we can understand correlations
that change with time. In this review, biological production processes are
examined as links between the physical phenomena and the fish stocks. Two
food chains exist in the plankton, one based on diatoms and the other based on
bacteria and flagellates. Diatoms are consumed by mesozooplankton or by
benthos, and they form the food of most commercially important fish stocks.
Bacteria and flagellates are consumed by microzooplankton and enter a
complex food web that is inefficient in supporting fish production. The pattern
of events in the water column favors diatom production; it consists of vertical
mixing followed by stratification. Stocks have varied synchronously in spite of
widely different management patterns, and it may be that physical factors,
operating through marine food webs, are the dominant forces for change in the
fish stocks.
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224. National Research Council, Washington, DC. Committee on a Systems
Assessment of Marine Environmental Monitoring. 1990. Managing Troubled Waters:
The Role of Marine Environmental Monitoring. National Academy Press, Washington
DC. 125 pp.

Despite spending over $133 million on marine environmental monitoring
annually in the United States, decision-makers still lack sufficient accurate
information to make timely decisions about protecting coastal waters. This
book evaluates the current monitoring system; examines the bensefits and
limitations of monitoring, with case studies of successful programs; evaluates
the role of monitoring in environmental management; and describes the need
for greater coordination among monitoring programs, with case studies of
programs in the Chesapeake Bay and the Southern California Bight.

225. NOAA Coastal Ocean Program. 1992. Nutrient Enhanced Coastal Ocean
Productivity, NECOP Workshop Proceedings. Oct. 1991. 154 pp.

The Nutrient Enhanced Coastal Ocean Productivity (NECOP) program seeks to
determine the degree to which coastal primary productivity has been enhanced
in areas that receive terrestrial nutrient inputs, determine the impact of the
enhanced productivity on water quality, and determine the fate of fixed carbon
in coastal areas as well as its impact on living resources within the affected
coastal ecosystems. Field work in NECOP began during the summer of 1990.
This report summarizes the observations and preliminary interpretations that
were presented at the October 1991 workshop. '

226. O’Connor, T.P., Price, J.E. and Parker, C.A. 1989. Results from NOAA’s
National Status and Trends Program on distributions, effects, and trends of chemical
contamination in the coastal and estuarine United States. In: Oceans '89. The
Global Ocean. Vol. 2. Ocean Pollution. Oceans '89 Conference, Seattle, WA, 18-21
Sep. 1989. Marine Technology Society and Institute of Electrical and Electronics
Engineers, New York, NY Report, pp. 569-572.

Data from NOAA's National Status and Trends (NS&T) Program were examined
for correspondences in contaminant concentrations among bivalve mollusks and
sediments. Sediment data were compared with estimates of sediment toxicity,
and possible temporal trends in contamination were indicated. Data on
contaminant levels in sediments provide a better measure of relative
contamination among all sites than do data from analyses of mussels or
oysters. Liver tumors in fish, an extreme response to contamination, have been
found infrequently. Hints of trends in contamination of bivalves were found in a
-few instances. :
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227. Orth, R.J., Ferguson, R.L. and Haddad, K.D. 1991. Monitoring seagrass
distribution and abundance patterns. In: Coastal Zone '91 Conference. Wetlands
Mapping - National Programs. Coastlines of the World. Magoon, O.T., Converse, H.,
Tippie, V., Tobin, L.T. and Clark, D. (ed.). Long Beach, CA, July 1991, pp. 281-300.
American Society of Civil Engineers, New York.

228. Paul, J.F., Holland, A.F., Scott, K.J., Flemer, D.A. and Meier, E.P. 1989. An
ecological status and trends program: EPA’s approach to monitoring condition of the
nation’s ecosystems. In: Oceans '89: The Global Ocean. Vol. 2: Ocean Pollution.
Oceans '89 Conference, Seattle, WA, 18-21 Sep. 1989. Marine Technology Society,
Washington, DC and Institute of Electrical and Electronics Engmeers, New York, NY.,
pp. 579-582.

The U.S. Environmental Protection Agency is initiating an Environmental
Monitoring and Assessment Program (EMAP) to monitor the status and trends
of the nation’s near coastal waters, forests, freshwater wetlands, surface
waters, and agroecosystems. This program will also evaluate the effectiveness
of Agency policies to protect ecological resources within these systems.
Monitoring data for all ecosystems will be collected and integrated. The near
coastal component of EMAP consists of four ecosystem categories: estuaries,
-wetlands, coastal waters, and Great Lakes. Near coastal ecosystems will be
regionalized and classified, an integrated sampling strategy will be designed,
and quality assurance/quality control procedures and data base management
procedures will be implemented.

229, Pyke, T.N. 1989. CoastWatch: New mission for NOAA weather satellites. Sea
Technology 30 (4): 27-28, 30, 32.

230. Seaman, W., Jr. 1987. Translating science for coastal decision-making. In
Coastal Zone '87. Vol. 1. Proceedings of the Fifth Symposium on Coastal and Ocean
Management. Seattle, WA, 26-29 May 1987, pp. 222-236. '

This paper describes the uniform process of technical information assembly,
application, and transfer used in six Florida estuarine systems. Since 1976,
consolidation and interpretation of scientific data and transfer of information
have fostered cooperative actions among public and private interests for
Apalachicola, Biscayne, Choctawhatchee, and Tampa bays, the St. Johns River
and vicinity, and Indian River Lagoon. Habitat restoration, revised
management, and increased public awareness have resulted from legislative
and civic initiatives.

231. Sherman, K. 1986. Measurement strategies for monitoring and forecasting
variability in large marine ecosystems. In: Variability and Management of Large
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Marine Ecosystems. Sherman, K. and Alexander, L.M. (ed.). AAAS Selected
Symposium Series No. 99, pp. 203-235. .

Significant effort is underway to provide a scientific basis for the - management
and conservation of living resources within seven large marine ecosystems
(LMEs): the Insular Pacific, Eastern Bering Sea, Gulf of Alaska, California
Current, Gulf of Mexico, Southeast Atlantic Shelf, and Northeast Atlantic Shelf.
In each LME, three resource assessment strategies have been implemented to
monitor variability and forecast abundance of resource populations: utilization of
yleld statistics to estimate population trends, yield-independent surveys of adult
and early-life stages on mesoscale spatial (20-100 km) and temporal -
(weeks-months) sampling frequencies, and process-oriented studies of
ecosystem structure and function leading to improved resource forecasts.
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Timely documentation of the location, abundance and change in coastal
wetlands is critical to their conservation and to effective management of marine
fisheries. The rapid changes occurring in these valuable wetlands require
monitoring on a 1- to 5-year cycle. Therefore, NOAA's Coastal Ocean Program
Is initiating a cooperative interagency and State and Federal effort to map
coastal wetlands and adjacent upland cover and change in the coastal region of
the United States every 2-5 years, and to monitor annually areas of significant -
change. In fiscal year 1990, the program concentrated on protocol
development and prototype studies in Chesapeake Bay and coastal North
Carolina. In out-years, coastal wetlands and adjacent upland cover and change
maps will be generated for coastal regions of the United States, beginning in
the Gulf of Mexico. Extant land use and habitat mapping databases in other
Federal and State agencies will be used, where appropriate, to minimize data
acquisition cost, provide supplemental ground truth, and assist in verification.
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